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FOREWORD 


his is a pivotal time in the history of the Ministry of Education and Technical 

Education (MOETE) in Egypt. We are embarking on the transformation of 

Egypt's K-12 education system starting in September 2018 with KG1, KG2 and 
Primary 1 continuing to be rolled out year after year until 2030. We are transforming the 
way in which students learn to prepare Egypt’s youth to succeed іп a future world that 
we cannot entirely imagine. 


MOETE is very proud to present this new series of textbooks, Discover, with the accom- 
panying digital learning materials that captures its vision of the transformation journey. 
This is the result of much consultation, much thought and a lot of work. We have drawn 
on the best expertise and experience from national and international organizations and 
education professionals to support us in translating our vision into an innovative national 
curriculum framework and exciting and inspiring print and digital learning materials. 


The MOETE extends its deep appreciation to its own “Center for Curriculum and Instruc- 
tional Materials Development” (CCIMD) and specifically, the CCIMD Director and her 
amazing team. MOETE is also very grateful to the minister’s senior advisors and to our 
partners including “Discovery Education,” “Nahdet Masr,” “Longman Egypt,” UNICEF, 
UNESCO, and WB, who, collectively, supported the development of Egypt's national 
curriculum framework. I also thank the Egyptian Faculty of Education professors who 
participated in reviewing the national curriculum framework. Finally, I thank each and 
every MOETE administrator in all MOETE sectors as well as the MOETE subject coun- 
selors who participated in the process. 


This transformation of Egypt’s education system would not have been possible without 
the significant support of Egypt’s current president, His Excellency President Abdel Fattah 
el-Sisi. Overhauling the education system is part of the president's vision of ‘rebuilding the 
Egyptian citizen’ and it is closely coordinated with the ministries of higher education & 
scientific research, Culture, and Youth & Sports. Education 2.0 is only a part in a bigger 
national effort to propel Egypt to the ranks of developed countries and to ensure a great 
future to all of its citizens. 


WORDS FROM THE MINISTER OF EDUCATION 
& TECHNICAL EDUCATION 


t is my great pleasure to celebrate this extraordinary moment in the history of Egypt 
І where we launch a new education system designed to prepare a new Egyptian citizen 
proud of his Egyptian, Arab and African roots - a new citizen who is innovative, a 
critical thinker, able to understand and accept differences, competent in knowledge and 


life skills, able to learn for life and able to compete globally. 


Egypt chose to invest in its new generations through building a transformative and 
modern education system consistent with international quality benchmarks. The new 
education system is designed to help our children and grandchildren enjoy a better future 
and to propel Egypt to the ranks of advanced countries in the near future. 


The fulfillment of the Egyptian dream of transformation is indeed a joint responsibility 
among all of us; governmental institutions, parents, civil society, private sector and media. 
Here, I would like to acknowledge the critical role of our beloved teachers who are the 
role models for our children and who are the cornerstone of the intended transformation. 


Task everyone of us to join hands towards this noble goal of transforming Egypt through 
education in order to restore Egyptian excellence, leadership and great civilization. 


My warmest regards to our children who will begin this journey and my deepest respect 
and gratitude to our great teachers. 


Dr. Tarek Galal Shawki 
Minister of Education & Technical Education 
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How to Use This Guide 


The Mathematics Teacher Guide is designed to support instructors in the preparation and implementation 
of rich and engaging learning experiences. It provides clear step-by-step instructions embedded with teacher 
input, instructional strategies, and classroom management techniques. In these learning experiences, stu- 
dents explore, play, use manipulatives, communicate and collaborate with colleagues, ask and seek answers 
to questions, and practice new skills and concepts. 


This instructional approach aims to help students accomplish the following goals: 

° Build numeracy 

° Discover connections between and among math concepts 

+ Develop computational fluency 

e Acquire and use math vocabulary 

° Build awareness of measurement and geometry concepts 

e Enhance critical thinking, problem solving, collaboration, and communication 

° Increase enjoyment of math 

If instructors have not used such a guide before, some practical advice follows: 

° Read each chapter carefully. Make notes and highlight important details. 

° Таке particular note of sections labeled Term, Chapter, or Lesson Preparation. These sections include 
steps the teacher will need to complete in order to implement the learning experiences in the term, 
chapters, and lessons. Advance preparation will ease the instructor’s workload and ensure successful 
learning experiences for students. 

e Gather the necessary materials and make any preparations before implementing the lessons. 

e Consider additional classroom management techniques necessary for your particular class and learn- 
ing environment. 


There is a Mathematics Student Book for Primary 3. The student book contains Connect, Apply, and Math 
Journal pages, as well as Challenge problems (for some lessons). 


Connect pages: 
° Connect pages provide a space for students to record their work and thinking as they participate in 
the Connect activity. 
° Students work independently, in pairs, in small groups, or with the whole class to develop computa- 
tional fluency. 
e Students work with the teacher to build connections between prior knowledge and new learning. 


Apply pages: 

> Apply pages provide an opportunity for students to immediately practice the content they are learn- 
ing in class. 

° Students work independently, in pairs, or in small groups to explore, discover, and apply new skills 
and concepts. 

e Students have multiple opportunities to check their work and the work of others. This kind of error 
analysis strengthens students’ learning and deepens their understanding of mathematical concepts 
and connections. 

° Students can extend their learning by solving Challenge problems that require them to apply skills 
and concepts in a new context. 

> Apply pages аге a wonderful resource for informally assessing student progress. 


Math Journal pages: 


Students reflect on their learning through drawing, writing, and completing related math 
activities. 

The Math Journal pages provide opportunities for students to make connections between new 
content and previous learning and between formal math concepts and the real world. 

Like the Apply pages, the Math Journal pages are a great resource for informally assessing stu- 
dent progress and gathering information about students’ current understanding and potential 
misconceptions. 


The information you gather from the Apply pages and the Math Journal pages can be used to plan 
future instruction and differentiation. (See Formative Assessment, below.) 


Take note of the following: 


What are students discovering or learning? (Content) 

What are students’ misconceptions or misunderstandings? (Remediation) 

What are students being asked to do? (Activity) 

What is the teacher discovering about students? (Assessment) 

How could you adapt the lesson for the different abilities in your class? (Differentiation) 


During and after the implementation of each lesson, reflect and make notes on what was successful 
as well as possible suggestions for improvement. 


Planning with another instructor can often lead to greater implementation success as it provides an 
opportunity to discuss classroom expectations, management procedures, and strategies for differen- 
tiation according to the needs of students. It is suggested that teachers meet with other instructors at 
least weekly to plan and reflect. 


Background 


Building off the success of the initial year of Education 2.0 implementation, these instructional materi- 

als support the production of engaging and rigorous learning experiences for students and teachers. In 

this Teacher Guide, mathematics instruction is divided into Chapters. Each Chapter includes 10 days of 
instruction. The teaching of mathematics and the building of numeracy is linear, with students learning new 
content in increments and adding to their conceptual development and understanding slowly over time. 


Lesson organization 
At the beginning of each lesson, the Teacher Guide provides the following: 


+ Lesson Overview provides a brief synopsis of the learning activities and learning goals of the lesson. 

° Learning Objectives identify the student learning targets of the lesson. 

° Key Vocabulary introduces mathematics vocabulary critical to building students’ understanding of a 
concept. 

+ Lesson Preparation provides a general overview of preparation needed for successful implementation 
of the lesson. This section may direct teachers to consult Chapter Preparation for the Teacher for 
additional details, examples, and instructions. 

+ Lesson Materials lists all materials needed for successful implementation of the lesson. 


Mathematics lessons are organized into three components: 


° Connect (10-15 minutes) 

e During this daily routine, students build fluency in previously learned skills, make connections 
between prior learning and the upcoming Learn segment, and discuss mathematics concepts. 
Students may be introduced to an engaging, real-world math problem that establishes a purpose 
for learning a new skill or concept. 


° Learn (35-45 minutes) 

+ During this daily routine, students learn and apply various math skills and concepts. Students 
engage in exploration, experimentation, problem-solving, collaboration, and discussion to build 
understanding and application of new skills and concepts and make connections to prior learning. 
Students learn to think and work like mathematicians and persevere in developing foundational 
understanding of challenging skills and concepts. 


° Reflect (5-10 minutes) 
+ During this daily routine, students develop their ability to express mathematical ideas by talking 
about their discoveries, using math vocabulary, asking questions to make sense of learning tasks, 
clarifying misconceptions, and learning to see things from their peers' perspectives. 


Some instructional considerations 

Each section should be implemented every day. However, in some cases, students may need a few more 
minutes for one section and another section (or two) will have to be shortened for that day. The instructor 
should use personal judgment and knowledge of student needs to allocate lesson time. 


Story problems and numbers are provided as examples throughout the Teacher Guide. The instructor can 
use the story and numbers provided or create stories to suit the needs of the students. If the numbers in a 
story problem or sample problem are changed, be sure to limit the quantities to those identified in the indi- 
cators and outcomes (for example, “up to 1,000”). 


The instructor is encouraged to incorporate familiar counting songs, poems, rhymes, math stories/literature, 
and math games and activities that are not included in this Teacher Guide. 


Instructional Strategies 


Many of the instructional strategies described below are woven throughout the Teacher Guide. These are not 
meant to be the only methods used in the classroom; rather they are highlighted as best practices for engag- 
ing students in active, inquiry-based learning. As teachers and students gain familiarity with the strategies, 
instructors may wish to modify and personalize to suit the needs of each individual classroom. 


For more strategies visit: tinyurl.com/Edu2-Ostrategies 


INSTRUCTIONAL 
STRATEGY NAME BRIEF DESCRIPTION 
This strategy is used to help students give positive feedback to peers. Two stars are two things 
2 Stars and а Wish the student likes about the work that is being evaluated. One wish is a suggestion to improve 
upon that work. 


Students ask three peers for assistance before asking the teacher. This strategy is used when 
Ask 3 Before Me students are working collaboratively to develop communication skills, encourage peer inter- 
actions, and decrease reliance on the teacher’s support in large classrooms. 


The teacher uses an explicit signal to get the attention of the class when they are talking in 
pairs or working in groups. There are many options for signals, and more than one can be 
‘ be used as long as students recognize it. Options include a clap pattern that students repeat, a 
Attention Getting Signal й : ; ; 
simple call and response phrase, or a hand in the air (see: Hands Up). This strategy allows 
teachers to ask for students’ attention without shouting or immediately disrupting student 


conversations. 


Students provide multiple answers for an open-ended question. This can be done as a whole 
class or in groups or pairs. The purpose of a brainstorm is to list many answers, not to 
Brainstorm critique whether answers are realistic, feasible, or correct. Once an initial broad list is made, 
students can go back to answers to prioritize or eliminate some options. This strategy pro- 
motes creativity and problem-solving. 
Teacher writes the names of students on popsicle sticks and places them in a can/jar. To call 
randomly on students, the teacher pulls a stick from the jar. After calling on the student, 
Calling Sticks the teacher places that stick into another can/jar so that student is not immediately called 
on again. This strategy helps teachers call on a wide variety of students and encourages all 
students to be ready with an answer. 
Teacher breaks students into groups by having students count off to a certain number. It 
is important to tell students to remember their number. For example, if the teacher wants 
Count OF three groups, the first student counts one, the next student says two, the next say three, and 
the next student starts over at one, and so on. When all students have counted, tell all the 
number ones to meet together, all the number twos, and then all the number threes. This 
strategy enables time-efficient grouping and reinforces conceptual number use. 


Students gather around a teacher or group of students who are modeling something new. 
The students observe carefully as if they are watching fish in a bowl. This strategy promotes 
the full attention of students even when individual students are not actively participating in 


Fishbowl 


the demonstration. 
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INSTRUCTIONAL 
STRATEGY NAME 


Gallery Walk 


Hands Up 
Hands Up, Pair Up 


I Do, We Do, You Do 


I See Very Clearly 


Lean and Whisper 


BRIEF DESCRIPTION 


Each of the four corners of the room corresponds to a possible opinion about a thought-pro- 
voking statement. The teacher may post a picture or a prompt in each corner of the room 

to represent the opinions/statements. Students walk to the corner that interests them or 
expresses their opinion to group with other like-minded students. This strategy allows 
students to express opinions and to prepare justifications with others who agree before pre- 
senting to the class. 


As if in a museum, students walk past displays and respond to questions or prompts about 
the display. This strategy can be used in multiple ways, including to consider ideas posted on 
chart paper around the room ог to view classmates’ final products. This strategy encourages 
diversity of thought. When used at the end of a project, this strategy allows students to cele- 
brate and take pride in their work while also honoring and responding to others’ work. 


The teacher holds a hand in the air to signal that students should stop what they are doing, 
stop talking, and look up at the teacher. When students notice the teacher's hand up, they 
also raise a hand to signal to classmates. This strategy is used as an attention-getting signal. 


Students stand and walk around the room quietly with one hand raised in the air. The teacher 
says, "Stop—Pair Up." Students clap hands and stand together with a nearby student. Anyone 
with a hand still up needs as a partner. Students can easily find each other and pair up. 


I Do: Teacher demonstrates or models an action to take place, such as reading a passage 

to the students. We Do: Students repeat the action with the teacher, such as re-reading a 
passage in unison. You Do: Student practices the learned action without the guidance of the 
teacher. This strategy supports students by modeling an expectation, allowing for low-pres- 
sure practice, then providing opportunities for independent practice. 


The teacher tells students he/she sees something. Students guess what it is as the teacher gives 
students clues. Students use observation and listening skills to guess the correct object. This 
strategy emphasizes the use and identification of object properties and characteristics. 


Тһе teacher describes a person, animal, plant, or situation for students to act out. Students 
imagine that they are the living thing or are in the situation and act out what happens. This 
can also be done in groups with a student, or rotating students, acting as the leader. This 
strategy promotes imagination and long-term memory. (See also: Charades to add a guessing 
element.) 


Students are divided into small “home” groups (for example, groups A, В, С, Ы, and E). 
The teacher provides different instruction (or instructional materials) to each “home” group 
so that each group becomes the “expert” in their unique skill or strategy. For example, there 
is a group of A experts, B experts, C experts, and so on. The teacher then carefully regroups 
students so that each new small group has at least one member of each “home” group. For 
example, each new group will now have one A, one B, one C, and so on. Student experts 
teach each other what they have learned. This strategy helps students develop ownership of 
their own learning, confirm their understanding, and build confidence in their mathematical 
abilities. 


Students lean one shoulder in toward one neighbor to answer a question that has a one- or 
two-word (or short) answer. This strategy engages all students in answering a question without 
disrupting the flow of the classroom. 


INSTRUCTIONAL 
STRATEGY NAME 


Number Sign 


Numbered Heads Together 


On the Fence 


One Stay 
One Stray 


Relay Race 


Shake It 
Share It 
High Five 


Shoulder Partners 


BRIEF DESCRIPTION 


The teacher or student demonstrates exactly how to complete a task. The rest of the class 
can ask questions before repeating what was demonstrated. This strategy allows the teacher 
to review any safety concerns or difficult aspects of a task, as well as share advice for task 
completion. This method should not be used for some inquiry activities, as it could over-in- 
fluence the direction of student thinking. 


The teacher can check for understanding quickly by asking a question and giving students 
a choice of answers. Students hold up one, two, or three fingers in response to the question 
asked. The teacher quickly scans the fingers raised to get a sense of how many students are 
tracking the material. 


This is a cooperative strategy that holds each member of a group accountable for learning/ 
discussing material. Each student in the group is given a number. The teacher poses a ques- 
tion to the group. Students put their heads together to discuss the answer. The teacher then 
calls a number to identify a "spokesperson" to share the group's answer. 


Each of the two sides of the room corresponds to a possible opinion about a thought-pro- 
voking statement. The teacher may post a picture or a prompt on each side of the room to 
represent the opinions/statements. Students walk to the side that interests them or expresses 
their opinion to group with other like-minded students. Students may also stay "on the 
fence" in the middle of the room if they are undecided. Students debate their opinion with 
evidence to persuade others in the room to agree with them. As students change their minds, 
they move to the corresponding area in the room. 


After working with partners, one person stays with the work product to present to other 
students while the second partner walks around and listens to peers in the class share. Then 
the two students switch roles. Using the strategy, both partners get to share their project and 
listen to others share. 


Students work collaboratively in a group with one pen or pencil per group. The teacher poses 
a question or topic to groups. One student writes down an idea or answer, then passes the 
pen to the next group member. The pen continues to be passed around, allowing all students 
an opportunity to write at least once or twice. The strategy is used to brainstorm or activate 
prior knowledge on a topic and is helpful for encouraging all students to participate and 
share ideas. 


Call on one student to answer a question. After the student has answered the question, they 
say "popcorn" and say the name of another student. It is now the turn of that student to 
answer the question, then pick a new student, and so on. Ifa student has responded, they 
should not be called upon a second time during the same Popcorn activity. 


Divide the class into teams and have them line up single file. Call one student from each 
team to the front of the class. Ask students a question and the first to answer receives a point 
for their team. After answering, the student goes to the end of the line and the next student 
goes to the front of the room. A variation for math problems is for students to complete only 
one part of a math problem at a time. 


Students move around the classroom until the teacher signals to stop. Students then partner 


with a nearby student. Partners shake hands, share ideas or work products, then high five 


before moving around again to find a new partner. This strategy gets students out of their 
seats and moving, while also allowing them to share with classmates they do not sit near. 


Students lean and talk quietly with the person sitting next to them. Shoulder Partner can 
be used literally to just talk to the people sitting on either side, or it can be used for slightly 
larger groups of three or four with everyone's shoulders "touching." (This promotes the 


ability to speak softly—in sort of a huddle). 


INSTRUCTIONAL 
STRATEGY NAME 


Snowball Fight 


Think Aloud 


Thumbs Up 


Turn and Talk 


BRIEF DESCRIPTION 


Students respond to a prompt using a half sheet of paper. The student crumples the paper 
up like a snowball and tosses it across the room. Students pick up a snowball that lands close 
to them, add their comment or answer, and crumple to toss again. Repeat as needed. The 
strategy encourages students to interact with the ideas of students who do not sit nearby in 
an anonymous manner. 


The teacher models a process of thinking by speaking aloud what is thought. As an example, 
"I think I need more color here іп my drawing." This strategy models for students the type 
of thinking they can use in an upcoming activity. 


Teacher allows a distinct period of silence so that students can process tasks, feelings, and 
responses. Allow students 15 to 30 seconds to think to themselves before calling on anyone 
to provide an answer to the class. This strategy is particularly helpful for shy or quiet stu- 
dents, as well as students who prefer to process content individually before contributing to a 
classroom or group conversation. 


The teacher can quickly check for understanding using this strategy. Students hold thumbs 
up for agreement and thumbs down for disagreement to a question asked by the teacher. 
Thumbs up can also be used as a way for students to signal to a teacher that they are ready 
for an instruction. Thumbs down should never be used to denote disagreement with a stu- 
dent’s answer or idea. 


Students turn "knee to knee" and "eye to eye" with a Shoulder Partner to discuss answers to 
long-form questions. This strategy allows students to discuss ideas, reflect on learning, and 
check each other's answers. 


Teacher draws two or more large overlapping circles as a graphic organizer to show what 

is the same and different about multiple topics. Teacher notes similarities in the overlap- 
ping section of the circles, then summarizes differences in the respective parts of the circles 
that do not overlap. This strategy allows students to visually see and record similarities and 
differences. 


Similar to the Think Time strategy, the teacher waits at least seven seconds after asking a 
question to the whole class or after calling on a student to respond. This provides time for 
students to think independently before an answer is given out loud. 


The teacher can provide whole class verbal processing time by allowing students to respond 
to a question by whispering the answer into their hands. This strategy prompts every student 
to attempt an answer, with no social-emotional recourse if their answer is wrong. 


Similar to Calling Sticks, the teacher pulls a name stick from the can and the students must 
count backward while acting like an animal. This can be used for relevant content instruc- 
tion or as a quick break when students need to move and laugh before finishing a task or 
moving on to a new task. 


Formative Assessment 


What is formative assessment? 

‘The term assessment often brings to mind exams. Exams can be effective at summarizing learning at the end 
of a chapter, unit, instructional period or school year. After a student learns material for a certain amount of 
time, an exam measures how much the student has learned, retained, and can apply. Formative assessment 
encompasses strategies used in the classroom to find out ifand how much students are learning along the 
way, so that instruction can be adjusted. 


Why embed formative assessment in instruction? 

Formative assessment is a tool that supports responsive teaching. Embedding formative assessment provides 
instructors with evidence about how much students are learning, retaining, and applying. A teacher who 
frequently seeks and receives feedback about how much progress students are making toward learning goals 
can adjust instruction to respond to misconceptions, misunderstandings, and gaps in students’ ability to 
apply learning. 


How does embedding formative assessment improve learning? 
The following table (Wiliam, 2011) provides an overview of five strategies that instructors, peers, and 
students can use to give and receive evidence of learning throughout the learning process. 


WHERE THE LEARNING IS WHERE THE LEARNER IS 
eas A | Providing feedback that 
TEACHER Eliciting evidence of learning a, 
saui : moves learning forward 
Clarifying, sharing, and 


understanding what we 22. . . 
PEERS . 5 Activating learners as instructional resources for one another 
intend for students to learn 
and the criteria for success Acai 
ctivating learners as owners 
LEARNER > , 
of their own learning 


Wiliam, Dylan. Embedded Formative Assessment. Bloomington: Solution Tree Press, 2011. 


The first essential step is to identify (and share with students) the desired learning outcomes, or “where the 
learning is going.” Once learning goals are established, teachers, peers, and students themselves can check 

in on “where the learner is right now,” or how much progress is being made toward the goals. Rather than 
assessing whether or not a student has sufficiently learned content after the fact, formative assessment prac- 
tices provide feedback so that teaching and learning (“how to get there”) can be adjusted to better obtain the 
agreed-upon goals. 


What does embedding formative assessment look like in the classroom? 

Formative assessment often occurs through classroom discussions and tasks that ask students to explain 

and justify their thinking. If individual students struggle to understand or apply a concept, a teacher can 
differentiate instruction or provide peer support to meet that students’ needs. Instructors can also gather 
information about student learning during instruction. For example, by walking around the classroom and 
checking students’ work as they practice new learning on Apply pages in their Mathematics Student Book, 
teachers can learn a great deal very quickly about students’ understanding and misconceptions. When many 
students exhibit evidence of misunderstanding or gaps in knowledge or skills, a teacher can decide to review, 
reteach, or present a new approach to achieving the learning goals. 


Computational Thinking 


What is computational thinking? 

At its core, computational thinking is a way of solving problems. When we break down problems in a way 
that considers how computer power could help solve them, we are thinking computationally. It is the basis 
for developing computer programs and applications, but it is also helpful for solving problems in any con- 
text or field. Computational thinking is introduced to students in Primary 2 through five related skills. 


What skills are involved? 


Decomposition 


Decomposition is the process of breaking down a complex problem into smaller, more manageable 
parts. 

Young students are introduced to this skill by learning to break down numbers into their place value 
components, then move on to breaking down simple problems, such as identifying the steps needed 
to solve a story problem. Students think about what they know, consider what they are trying to find 
out, and determine a process for solving the problem. 


Pattern Recognition 


Pattern recognition involves observing and identifying patterns and trends in experiments, informa- 
tion, and data. 

Young students begin by observing patterns in numbers and shapes and by looking for similar pat- 
terns in the world around them. 


Abstraction 


Once patterns have been recognized, abstraction involves identifying the broad or more general prin- 
ciples that explain and generate the patterns. 

Young students can identify repeated sequences or patterns in data, instructions, or computation, 
and can consider how to more efficiently express the pattern. This is often referred to as a “loop,” 
and, specifically in mathematics, will help students make the cognitive leap from simple concepts 
to more complex ones. For example, in Primary 3, students begin to use their understanding of 
number patterns (odd and even numbers, arrays, skip counting, and so on) to extend their thinking 
and apply their learning to new situations. Students work with arrays to build an understanding of 
repeated addition, which they later connect to a more efficient process—multiplication. Working to 
build these connections helps students deepen and strengthen their understanding of mathematical 
concepts and the role of mathematics in their lives. 


Algorithm Design 


Designing an algorithm begins with articulating step-by-step instructions for how to solve similar 
problems over and over again. 

Young students practice this skill in recognizing that the same steps can be taken to solve similar 
problems with different details. For example, consider the process of learning the algorithm for 
adding with regrouping. For younger students, this process requires multiple and varied experiences 
working with concrete materials, such as Base Ten manipulatives. Once students are confident in 
their use of concrete materials and fully grasp the steps involved in physically regrouping Ones or 
Tens (or both) to solve an addition problem, the instructor can help them transition to a more efh- 
cient process—solving the same problems on paper. 


Testing and Refining 


Testing and refining are essential to students increasing ownership of their own learning. The use of 
patterns, abstractions, and algorithms presents frequent opportunities to test and refine methods for 
accuracy and efficiency. 

Young students begin by identifying their own errors as the first step in this essential skill. Rather 
than assigning a grade after one attempt to answer a set of mathematics questions, Primary 3 students 
are often asked to compare their answer to a set of correct answers (or to a partners answers) and to 
identify what errors were made if their answer is incorrect. 
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Why is computational thinking important? 

Utilizing the power of computers is an essential part of solving the grand challenges our world faces, 
as well as many of the problems we face in our local communities both today and in the future. Our 
students need to learn computational thinking skills so that they can leverage the power of today’s 
and tomorrow’s computers in solving problems. Computational thinking skills will also give our 
students another way to approach solving problems and will build confidence and creativity. 


How is computational thinking integrated into Primary 3 instruction? 

For Primary 3, computational thinking applications are embedded in some Connect, Learn, and 
Reflect segments. Additional optional opportunities for extending and deepening learning expe- 
riences are highlighted throughout the Teacher Guide. When a lesson presents an opportunity to 
introduce or practice a computational thinking skill, a Note to the Teacher suggests how to integrate 
or emphasize computational thinking skills. 


Primary 3 Term 1 Mathematics Scope 
and Sequence 


RR RR Е 
Instruction of Counting and Cardinality is completed by the end of Primary 1. ШЕЕ 


В. OPERATIONS AND ALGEBRAIC THINKING Қош a] 
1. Represent and solve problems involving multiplication and division. 


a. Explain products of whole numbers. 


1) For example, describe or represent 2 x 3 as the total number of objects in 2 groups of 3 
objects each. 


b. Explain quotients of whole numbers. 
1) For example, describe or represent 24 + 4 as the number of objects in each share when 24 
objects are divided equally into 4 shares 
2) For example, describe or represent 24 + 4 as a number of shares when 24 objects are parti- 
tioned into equal shares of 4 objects each. 
3) For example, describe a context in which a number of shares or a number of groups can be 
expressed as 24 + 4. 


d. Use strategies to solve problems multiplication and division problems, including; 
1) Manipulatives 
2) Drawings 
3) Arrays 
4) The relationship between multiplication and division 


2. Understand properties of multiplication and the relationship between multiplication and 
division. Solve problems involving the four operations. 


a. Apply properties of operations as strategies to multiply and divide, including: 

1) Commutative Property of Multiplication 
If 4 x 3 = 12 is known, then 3 x 4 = 12 is also known. 

2) Associative Property of Multiplication 
The problem 5 x 2 x 4 can be solved by multiplying any two of the numbers, then multiply- 
ing the product by the third number. 

3) Distributive Property of Multiplication 
The problem 8 х 6 сап be solved as 8 x 4 + 8 x 2. 
The problem 3 x (4 + 2) can be solved as 3 x 4 + 3 x 2. 


b. Apply the relationship between multiplication and division to solve multiplication and division 
problems with one unknown. 


c. Solve two-step story problems involving addition, subtraction, multiplication, or division. 


d. Use mental computation and estimation strategies (including rounding to the nearest 1,000) to 
assess the reasonableness of answers. 
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PRIMARY 3 THEME 2 


C. NUMBERS AND OPERATIONS IN BASE TEN 
1. Work with numbers to gain foundations for place value. 
a. Read and write numbers to 100,000 using numerals and expanded form. 


a. Order a set of up to five numbers with values up to 100,000 from least to greatest or greatest 
to least. 


c. Identify arithmetic patterns, including those in addition and multiplication fact families. 


2. Use place value understanding and properties of operations to add and subtract multi-digit 
numbers. 


a. Add and subtract two numbers up to four digits using a variety of strategies, such as: 
1) Place value concepts and regrouping. 
2) Properties of operations. 


3) Relationship between addition and subtraction. 


b. Multiply one-digit whole numbers by multiples of 10 in the range 10 to 90 (for example, 3 x 50, 
6 x 30) using strategies based on place value and properties of operations. 


D. MEASUREMENT AND DATA 


1. Measure and estimate length and mass in metric units. Estimate and read volume in metric 
units. 


a. Select appropriate tools and measure objects in millimeters, centimeters, or meters. 
1) Estimate and measure lengths using millimeters, centimeters, and meters. 


2) Use place value concepts to convert between millimeters and centimeters and centimeters and 
meters. 


b. Select appropriate tools and measure objects in grams and kilograms. 
1) Estimate and measure masses of objects in grams and kilograms. 


2) Use place value concepts to convert between grams and kilograms. 


c. Read volume measurements in milliliters and liters from standard labeled containers. 


е. Demonstrate understanding of the relationship between milliliters and liters* 
2. Solve problems involving measurement and estimation of length, mass, and time. 


a. Solve one- and two-step story problems involving length, mass, and time. 
3. Work with time and money. 


a. Tell and write exact time from analog and digital clocks. 


4. Represent and interpret data. 


a. Collect, organize, and represent numerical data on a line plot. 


b. Solve story problems and analyze data displayed on a line plot. Note: Students may continue to 
analyze data from bar graphs and pictographs. 
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5. Understand concepts of area and relate area to multiplication and to addition. Recognize 
perimeter as an attribute of plane figures and distinguish between linear and area measures. 


a. Identify area as an attribute of plane figures. 


b. Use nonstandard measurements to calculate the area of a figure (in whole numbers). 


с. Арріу concepts of area measurement: 


1) A square with side length 1 unit is said to have “one square unit” of area. This unit can be 
used to measure area. 


d. Measure areas (in whole numbers) by counting unit squares. 


E. GEOMETRY 


1. Identify and describe shapes; reason with shapes and their attributes. 


a. Identify rhombuses, rectangles, and squares as examples of quadrilaterals, and draw examples 
of quadrilaterals that do not belong to any of these subcategories. 


b. Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the 
whole. 
1) For example, partition a shape into 4 parts with equal area and describe the area of each part 
as 1/4 of the area of the shape. 


Ек ЕЗІ 
|x| 
|x| 
MES 
|x| 
f. Solve real-world and mathematical problems involving perimeters of polygons, including: 

1) Finding the perimeter given the side lengths. x 

2) Drawing rectangles on a grid with the same perimeter and different areas or with the same 

area and different perimeters. 
Fee 
o 
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PRIMARY 3 


Mathematics 
WHO AM 1? 
LIVING HEALTHY 
Chapter 1 


Lessons І to 10 


Theme Overview 


Chapter 1: Lessons 1 to 10 


Chapter Overview: 


In this first chapter of Primary 3 Mathematics, students begin by learning the routines of the math period. 
Each lesson begins with Connect. During Connect, students review Primary 2 or Primary 3 skills and con- 
cepts and/or are introduced to a problem that helps set a purpose for the Learn section of the period. Each 
class ends with a Reflect time, during which students write or discuss their learning and make connections 
to prior learning. (See the front of this guide for detailed information about each component of the math 
lesson.) 


In Lessons 1 through 10, students start with familiar concepts from Primary 2 and begin to add new and 
more complex skills. They review bar graphs and pictographs and are introduced to line plots. Then they 
review measurement of length with centimeters and meters and add the millimeter. They begin to think 
about how the millimeter, centimeter, and meter are related to each other. Students practice measuring and 
use that skill to create line plots based on measurement data. They analyze the results and answer questions 
about the data. 


Throughout the year, students will be introduced to mathematical practices that will enable them to think, 
model, and solve problems like a mathematician. Throughout this guide, these practices are referred to 

as "Thinking Like a Mathematician." (See the Thinking Like a Mathematician section at the front of this 
guide for detailed information about the mathematical practices.) The first lesson of the year introduces this 
anchor chart as students solve a challenging pattern problem and discuss the standard of perseverance when 
the work gets challenging. 


A Note about Instruction in Primary 3 Mathematics: 


This year of math instruction focuses on helping students build deep conceptual math understanding 
around multiplication, division, and fractions. These big concepts are woven throughout the year as stu- 
dents dive into exploring what multiplication and division mean and how they relate to each other and to 
addition and subtraction. Students also investigate and work with fractions. This will look messy at times 
as students use materials and work together to develop deep mathematical understanding. Long before a 
student writes a multiplication fact or practices their facts, they will establish a foundation for learning by 
exploring what “equal groups” means using a variety of concrete and abstract strategies to solve problems 
and linking repeated addition to the understanding of multiplication and division. 


You will engage students in many discussions, and exploration will lend itself to a deep understanding of 
the concepts. This can be difficult for a teacher at times. It can be tempting to just tell students the answers 
or show them a problem-solving strategy or an algorithm. However, it is very important that you provide 
opportunities for them to explore and struggle, asking helpful, guiding questions as they explore more dif- 
ficult mathematical skills and concepts independently, in pairs, in small groups, and as a whole group. You 
may sometimes feel as though you are not teaching, but observing, questioning, and facilitating learning. 
These are rich learning experiences during which students build meaning and understanding for themselves 
and each other. This is what young mathematicians need to build skills and confidence in these concepts. 
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Chapter Overview 


Chapter 1: Lessons 1 to 10 


COMPONENT 


С) Connect 


-W~ Learn 


D Reflect 


DESCRIPTION 


During this daily routine, students build fluency in 
previously learned skills, make connections between prior 
learning and the upcoming Learn segment, and discuss 
mathematics concepts. Students may be introduced to 

an engaging, real-world math problem that establishes a 
purpose for learning a new skill or concept. 


During this daily routine, students learn and apply 
various math skills and concepts. Students engage in 
exploration, experimentation, problem-solving, col- 
laboration, and discussion to build understanding and 
application of new skills and concepts and make connec- 
tions to prior learning. Students learn to think and work 
like mathematicians and persevere in developing founda- 
tional understanding of challenging skills and concepts. 


During this daily routine, students develop the ability to 
express mathematical ideas by talking about discoveries, 
using math vocabulary, asking questions to make sense of 
learning tasks, clarifying misconceptions, and learning to 
see things from their peers’ perspectives. 


Learning Indicators 


Throughout Lessons 1 to 10, students will work toward the following learning indicators: 


C. NUMBERS AND OPERATIONS IN BASE TEN: 
1.b. Order a set of up to 5 numbers with values up to 


100,000 from least to greatest or greatest to least. meters, centimeters, and meters. 


1.с. Identify arithmetic patterns, including those in addi- 


tion and multiplication fact families. 


line plot. 


D. MEASUREMENT AND DATA: 
1.а. Select appropriate tools and measure objects in milli- 


LESSONS 


10 to 15 minutes 


35 to 45 minutes 


5 to 10 minutes 


4.a. Collect, organize, and represent numerical data on a 


4.b. Solve story problems and analyze data displayed on a 


line plot. 


Computational Thinking 


Throughout Lessons 1 to 10, students will work toward the following learning indicators: 


D. MEASUREMENT AND DATA: 


4.b. Solve story problems and analyze data displayed on a 


line plot. 
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CH 1 


LESSON 


Pacing Guide 


INSTRUCTIONAL FOCUS 


Students will: 
+ Learn the routines of the daily math block. 
e Identify repeating and arithmetic patterns. 
+ Determine the next two elements in a pattern. 


Students will: 
e Identify elements of a bar graph. 
+ Organize, represent, and analyze data from a bar graph. 


Students will: 
e Identify the elements of a pictograph. 
+ Explain the meaning of scale in a pictograph. 
° Create а pictograph from a data table. 
+ Determine an appropriate graphing question. 


Students will: 
e Identify the elements of a line plot. 
° Collect and record data. 
° Create a line plot. 


Students will: 
e Discuss centimeter measurement. 
e Measure the length of objects in centimeters. 


Students will: 
° Estimate the length of objects in centimeters and meters. 
+ Discuss meter measurement. 
+ Demonstrate understanding of the relationship between centimeters and meters. 
+ Determine whether to use centimeters or meters to measure length. 


Students will: 
e Measure the length of objects in centimeters. 
+ Use measurement data to create a class line plot. 


Students will: 
+ Demonstrate understanding that centimeters are composed of millimeters. 
+ Determine whether to use centimeters or meters to measure length. 
+ Measure the length of objects in millimeters. 
+ Describe the pattern they observe when measuring the same object in millimeters and 
centimeters. 


Students will: 
+ Use a table to record data. 
+ Measure the length of objects. 
+ Determine whether to use millimeters, centimeters, or meters to measure length. 
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LESSON INSTRUCTIONAL FOCUS 


10 Students will: 
° Create a line plot using their collected data. 
+ Evaluate their personal progress using a checklist. 
+ Explain how they will use their new learning in their daily lives. 


Term/Theme Preparation for the Teacher 


Note to the Teacher: ‘The following items will be used daily in some form throughout the theme. Careful 
preparation of them in advance is necessary for successful implementation of daily lessons. 


° Create Calling Sticks: Write the name of each student on a wooden stick. Store them in a cup 
or jar. 

° Create an anchor chart titled Thinking Like a Mathematician, where you will add math prac- 
tices throughout the theme. 


Chapter Preparation for Teacher 


Note to the Teacher: This chapter begins with a review of bar graphs and pictographs. You will need to 
make a large bar graph and a large pictograph that show the months of your students’ birthdays. Be sure to 
collect that data on the first day (or before school starts) so that you can create these graphs. Additionally, 
you will create some anchor charts that will hang in your classroom all year. Anchor charts are tools that 
give students a visual reference and reminder about ideas, mathematical concepts, and procedures. They are 
working documents and are added to over time as lessons and the year progress. In this chapter, introduce 
the anchor chart titled Thinking Like a Mathematician, where you will add math practices. You will also 
make an anchor chart for Measurement in Lesson 5, which you will add to as new units of length are 
introduced. 


For Lesson 1: 
° Collect 50 counters for each partner group or group of four and place іп cups or bags. 
° Make a large anchor chart titled Thinking Like a Mathematician. This will stay displayed in 
the classroom and have items added to it throughout Primary 3. 


For Lesson 2: 
° Collect data about your students’ birthday months before the school year starts or on the first 
day of school. 
° Create a bar graph that represents birthdays in your class. Use a scale of 2 (the space between 
each line on the bar graph should be worth 2 students). 


For Lesson 3: 
e Gather construction paper (one sheet per pair of students). 
° Create a pictograph using the birthday month data. Each image should represent 2 students. 
e Make the image something simple that can be cut in half if necessary, like a cake or a 
candle or a stick figure that only has one-half shown. 


For Lesson 4: 
+ Make bags of beans (or other small items) for students to count (one set for each pair of stu- 
dents). Be sure to create the following: 
e 2 bags with 53 beans. 
e 3 bags with 57 beans. 
e 5 bags with 60 beans. 
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e 1 bag with 51 beans. 
e 1 bag with 62 beans. 
“ Bags with 51 to 62 beans (all remaining bags). 


For Lesson 5 
e Gather centimeter rulers (or have students cut out the centimeter rulers in the Student 
Resources section of their student books). Make sets of five pieces of string that are all differ- 
ent centimeter lengths (one set per group of four students). 

• Each set must be the identical in the number, size, and labeling of strings. 

• Each piece needs to be an exact centimeter length (no halves, thirds, and so on). 

e No piece should be more than 30 cm. 

e Use tape to number each piece of string. They should not be numbered in order of 
length. Remember that each set of strings should be exactly the same so students can 
compare their measurements. 

e Save the sets of string to be used again in Lesson 8. 

e Example: 


° Create an anchor chart for Measurement. You will add to the chart throughout the year as a 
reference for units of measure. An example is shown below. 


Measurement 


Units Of Compared To Things About 


Body Bench k 
Measurement Other Units al That Size 


For Lesson 6 
+ Gather classroom objects of varying sizes to use to estimate measurement in centimeters. 
Examples include erasers, pencils, books, pens, or coins. 
+ Add the word “meter” to Measurement anchor chart under Units of Measurement, and that 
a meter is made up of 100 centimeters. Also add body benchmark of “nose to thumb on out- 
stretched adult arm.” 


For Lesson 7 
• Prepare sets of classroom materials that can be measured in centimeters. You will need one set 
for each group of four students. 

• The sets should have five to eight objects in them and be identical in length. For example, 
each set would contain one pencil that is the same in all sets, one marker that is the same 
in all sets, and so on. 

e Ensure all items measure exactly to the centimeter and that some items аге the same 
length as others. 

e Designate a place on the board to draw a line plot (or display a large piece of paper). Draw a 
blank number line with the number of hashmarks students will need to display their measure- 
ment data on a line plot. An example is shown below. 


с = === 
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For Lesson 8: 

e Gather rulers that show centimeters and millimeters (or have students cut out the centimeter/ 
millimeter ruler at the back of their student book). 

° Collect or draw images to be sorted into “measure іп meters” or “measure in centimeters.” 
These could be images from the newspaper, photos, or hand drawn. They could include things 
like buildings, trees, doors, people, buses, bikes (to be measured in meters); and ice cream 
cones, figs, books, cats (to be measured in centimeters). 

° Have available the string sets from Lesson 5. 


For Lesson 9: 
+ Prepare а large copy of the Length of P3 Students’ Feet in Centimeters line plot shown below. 


Length of P3 Students’ Feet in Centimeters 


х 

х 

х 

x х 

x x 
х x x x 
x x x x 
21 22 23 24 


• Prepare sets of objects for students to measure in millimeters and centimeters (one set per 
group of four students). 

• Each group should receive the same number of items to measure. 

• Each group should receive a different set of objects. 

• Each group should receive a set of objects that contains several examples of the same 
item. For example, one group's set may contain eight pencils of different lengths. Another 
group’s set may contain eight crayons of different lengths. A third group’s set may contain 
different types of markers with different lengths, and so on. 

“ Some of the sets of objects may be similar (all pencils, for example), but the objects 
should not have the exact measurements as another group’s items. 

° Create a table for demonstrating how to gather data. This can either be on the board or a large 
sheet of paper. See below for example. 


Name of object Length (cm or mm) 


Create a large copy of the Length of KG2 Students’ Feet in Centimeters line plot. 


For Lesson 10: 


Length of KG2 Students’ Feet in Centimeters 


x 

x 

x 

x x 

x x 
x x x x 
x x x x 
16 17 18 19 


Length of Feet in Centimeters 
X = 1 student 


e Write the checklist from the Mathematics Student Book (below) on the board. 


Checklist for Line Plot Assessment Lesson 10 


O | gave my line plot a title. 


O | labeled the number line. 
O | wrote the units of measurement. 
O My work is neat and organized. 


Materials Used 


Student book Pencil Counters (beans, cubes,) Scissors 


String Colored markers Crayons Construction paper 


CES 


Bags of beans Centimeter ruler Anchor chart Birthday bar graph 


Meter stick Line plots Pictograph birthday months 
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 еѕѕоп 1 Overview 


In this lesson, the teacher sets the stage Students will: ° Elements 

for a year of math learning, introducing ° Learn the routines of the daily Re 
routines, materials, and expectations math period. 

in Connect. During the Learn section, e Identify repeating and arithmetic * Number pattern 
students work with a partner to solve a patterns. e Pattern 

variety of pattern problems. + Determine the next two elements 


e Регвеуеге 


іп a pattern. 


° Visual pattern 


° Collect 50 counters for each partner group or group of four. 
+ Make a large anchor chart titled Thinking Like a Mathematician. + Counters—50 for each 


group 
° Thinking Like a Mathe- 
matician anchor chart 


e Mathematics Student 
Book and pencil 


(VD) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER DO: On the board, write the words “Connect,” “Learn,” and “Reflect.” 


TEACHER SAY: Today is a great day. It is the first day of math class for the year. This year, we 
will learn about multiplication and division, fractions, measurement, and so much more. We 
will have many opportunities to work together and to discuss what we are learning. In our first 
few math classes, we will review some concepts from last year and get to know each other. We 
will follow a different schedule, though. Instead of beginning with Calendar, we will start with 
a short activity called Connect. 


TEACHER DO: Point out the words on the board for the students as each section is described. 


TEACHER SAY: Connect is a time to review skills from last year or introduce a problem that 
we will explore more during the Learn section. You will work with partners, in small groups, 
and on your own. You will use a Mathematics Student Book again to record your work and to 
practice your math skills. 


To start, think for a moment about one thing you remember from last year that you enjoyed. It 
could be a concept such as adding or subtracting numbers, shapes, measurement, or a part of 
math class such as Calendar. Give me a Thumbs Up when you are ready. 1 will use Calling Sticks 
to hear from some of you. 


22 STUDENTS DO: Think for a moment about a math activity or concept from last year. 
When ready, give a Thumbs Up. Selected students share with the group. 


TEACHER SAY: Thanks. It is good to hear what you remember and enjoyed. This year, we will 
learn new concepts and do interesting projects. Let's get started. 


Ap: Learn (35 to 45 minutes) 


Directions 


CONNECT 


Me a LEY 


1.TEACHER DO: Display the Thinking Like a Mathematician anchor chart. 


TEACHER SAY: Today we will explore some patterns. Last year, you looked at patterns too, so 
you have some experience with them. Open your Mathematics Student Book to page Lesson 1: 
Connect. 


5% STUDENTS DO: Open student books to page Lesson 1: Connect. 


TEACHER SAY: Look at Pattern Problem 1. Then turn to your Shoulder Partner and decide 
what the pattern is and what would come next in this pattern. I will use Calling Sticks to choose 
someone to explain the pattern. You might find more than one pattern, and that is okay. 


52 STUDENTS DO: Turn and Talk to Shoulder Partner about the pattern. Selected students 
share. Students may see just the color or the number or both. 


TEACHER SAY: Nice job. This is a visual pattern. It has one red leaf, then one yellow leaf, then 
one green leaf, and then it has two red leaves, two yellow leaves, and two green leaves. It is a 
color pattern that repeats and a number pattern as well that seems to be increasing, or getting 
larger. Whisper into your hand what the next image would be. Give a Thumbs Up if you would 
like to share with the group. 


$ 14 STUDENTS DO: Whisper the next element in the pattern. Give a Thumbs Up if want to 
share. 


TEACHER DO: Call on a student with Thumbs Up to share the next element. Repeat until the 
next three elements have been shared. 


TEACHER SAY: Good job. This visual pattern repeated colors, and the number of leaves 
increased one each section. Let's look at Pattern Problem 2. 


22, STUDENTS DO: Examine Problem Pattern 2. 


TEACHER SAY: This pattern does not have pictures. It is a number pattern. It has five numbers 
listed—30, 40, 50, 60, and 70. Lean and Whisper what you think the pattern is to your Shoul- 
der Partner. 


52 STUDENTS DO: Lean and Whisper to Shoulder Partner. 


TEACHER SAY: Nice job. I heard students saying the pattern was counting by 10s or adding 10 
each time. Let’s continue this pattern. I will use the Calling Sticks to choose a student to say the 
next number, and then I will choose another student for the next number, until we have added 
the next five numbers to this pattern. 


TEACHER DO: Use Calling Sticks to choose five students. Record the numbers as they say them 
on the board, continuing the pattern. If students struggle to identify the next number, ask them to 
try a strategy that could include looking at the first digit or calling on a friend to help. 


22 STUDENTS DO: Record numbers in books as selected students answer. 


TEACHER SAY: Good work. We looked at a visual pattern and then we looked at a number pat- 
tern. Turn to page Lesson 1: Apply. You will see another pattern, but this one is made up of dots. 


28. STUDENTS DO: Turn to page Lesson 1: Apply. 


TEACHER SAY: This is a pattern problem that many mathematicians have worked on. You 
will work with your Shoulder Partner to see if you can identify and continue the pattern. To do 
that, I will give you counters to build each image of dots. Building it may help you see what is 
happening in this pattern. 
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Once you think you and your Shoulder Partner understand what the next image of dots would 
look like, build it with the counters and then record it in your book. Try to build and draw the 
next two images of dots—the next two images in the pattern. There is also a challenge question 
for you to think about, so if you finish early, you can work with your Shoulder Partner on the 
challenge. 


TEACHER DO: Give each group of Shoulder Partners a cup or bag of counters. If you have a large 
class, two groups of Shoulder Partners can work together. 


© © STUDENTS DO: Work together to identify the pattern and build the next two images in 
MR Я 
the pattern. Record answers іп student book. 


TEACHER DO: Observe students building the dot images and working to identify the next two 
images in the pattern. When the Learn time is over, use an Attention Getting Signal to bring the 
group back. If time permits, ask students to share solutions and strategies. 


22 STUDENTS DO: Share solutions and strategies. 


с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: At the end of each math class, we have a few minutes to share. Sometimes 
you will reflect and share with a partner or with the whole group. Sometimes you will use the 
Math Journal pages in your student books to record your thoughts, ideas, and new learning. 


Today we solved some pattern problems. We had a visual pattern of leaves, a number pattern, 
and a dot pattern. Whisper into your hand which pattern was the hardest to solve. Then turn to 
your Shoulder Partner and share which one and why. 


e STUDENTS DO: Whisper into hand which was the most challenging pattern. Then Turn 
and Talk to Shoulder Partner. 


TEACHER DO: Wait 1 to 2 minutes for students to Whisper and share with Shoulder Partner. 


2. TEACHER SAY: Today I saw many of you get frustrated or confused, but you kept trying to 
figure out the answer. This year in math, we will work hard to solve all sorts of problems, easy 
ones and hard ones. When we have a hard one, sometimes we have to really stick with it and try 
a lot of different strategies, such as talking to a partner or building or drawing a representation 
of the problem. Sticking with a problem is called PERSEVERING. It is about not giving up. 
This is what we want to try and do when a challenging problem comes our way. 


To remind us of this, we have a new chart that will hang in our class called Thinking Like a 
Mathematician. As we continue to get to know each other and work together, we can add ideas 
to remind us what it means to Think Like a Mathematician. Our first word or idea will be that 
mathematicians persevere. 


TEACHER DO: On the class chart, write “Mathematicians persevere when solving problems. They 
try lots of different strategies and do not give up.” 


TEACHER SAY: Great first day of math. In our next math class, we will learn more about each 
other and review some types of graphs that we made in P2. 


 еѕѕоп 2 Overview 


In this lesson, students review Баг graphs Students will: e Axis 
and then use data about the number of e Identify elements of a bar graph. aya 
siblings to create their own bar graph. “ Organize, represent, and analyze 2 
data from a bar graph. + Horizontal 
° Scale 
• Tally marks 
° Vertical 


Create birthday bar graph. See details in Chapter Preparation for Lesson 2. 


•  Teacher-created birthday 
bar graph with a scale of 2 


e Colored markers or 
crayons 


° Mathematics Student 
Book and pencil 


( Connect (10 to 15 minutes) 


Directions 


Note to the Teacher: In Primary 2, students worked with bar graphs and pictographs, so this lesson should 
be mostly review. Students had experience with scales of 2, 5, and 10 as well as with bar graphs that were 
presented vertically and horizontally, but some reteaching may be necessary if they seem confused. 


1. TEACHER DO: Post the birthday month bar graph. 


TEACHER SAY: In our last math class, we looked at patterns and worked together to solve a 
challenging pattern problem. We will now spend time reviewing graphs and learning a new type 
of graph. On the board is a type of graph that we learned last year. Give me a Thumbs Up if you 
remember the name. 


pid STUDENTS DO: Give a Thumbs Up if they know the name. Selected student shares. 


TEACHER SAY: This is a bar graph. In a bar graph there are two sides, a HORIZONTAL side 
(left to right) and a VERTICAL side (up and down). Mathematicians call these AXES. This is 
the vertical axis and this is the horizontal axis (point to each axis as you name them). Last year, 
we learned that we need to have each side labeled so others can understand our graph. One axis 
is labeled Number of Students and the other axis is labeled Months. Whisper into your hand 
what each bar on this graph represents. 


= STUDENTS DO: Whisper answers into hands. 


2.TEACHER SAY: Each bar represents how many people have a birthday in that month. There 
is also a title that helps us understand what this graph is about. The vertical axis is labeled 
Number of Students but the numbers do not count by 1s. Instead they count by 2s. Why is that 
important to notice, and how does that help us analyze the graph? Turn and Talk to your Shoul- 
der Partner. I will use Calling Sticks to choose students to share. 


TEACHER DO: Wait 1 minute and then choose one or two students to share. 
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== STUDENTS DO: Talk to partner and share thinking, if selected. 


TEACHER SAY: Nice job. This graph has a scale of 2. On the vertical axis, where it says 
Number of Students (point to the axis), each line represents 2 students who have birthdays in a 
given month. It is important to notice the scale so that you can accurately read the data on the 
graph. Now it is your turn to make a bar graph. 


`~ 


9: Learn (35 to 45 minutes) 


Directio ns 1. TEACHER DO: Make a chart on the board: 


Note to the Teacher: Tally marks were introduced in Primary 2. If students need a review, remind them 
that tally marks are grouped by 5 with 4 vertical lines and one diagonal line. Provide a few examples if 
needed. 


TEACHER SAY: First, we need to collect some new data for your bar graph. Let's find out how 
many siblings (brothers or sisters) each of us has. I will keep track of the data on the board in a 
chart with tally marks. Pop up if you have no siblings. 


00 STUDENTS DO: Pop up if they have no siblings. 


TEACHER DO: Record on chart using tally marks. Repeat the process for 1, 2, 3, 4 to 6, and more 
than 6 siblings. 


22 STUDENTS DO: Pop up for their number of siblings. 


2. TEACHER SAY: Great, now we have data that we can use to make a bar graph. Give me a 
Thumbs Up if you can explain why I chose to use tally marks to keep track of my data. 


22 STUDENTS DO: Give Thumbs Up and share, if selected. 

TEACHER SAY: Using tally marks is a quick way to keep track of data. Tally marks are recorded 
individually up to 4 (such as / ,// ,///, IHI) and then in groups of 5 so it is easy to total. Now 
turn to page Lesson 2: Apply in your student books. 


22 STUDENTS DO: Take out student book and turn to page Lesson 2: Apply. 


3. TEACHER SAY: On this page, you will see a blank grid and lines for a title and labels. Your 
job is to create a bar graph using the data we collected about siblings. Remember that you will 
need to decide on the scale for your graph. The scale for our birthday graph was 2, but think 
about the numbers in this new data. You have to fit all of the data on the page, so should your 
scale be 1, 2, 5, or 10? It is up to you. Be sure to label and color each bar in your graph a differ- 
ent color and give your graph a title. 


28 CHAPTER 1 


Directions 


Ө STUDENTS DO: Using the data table on the board, create a bar graph with colors and 
CEA labels. If they finish early, they can work on the Challenge question. 


TEACHER DO: Walk around the room observing students making their bar graphs. Offer support 
where needed and notice who might be struggling to make the graph. Ask students questions as they 
are working, such as: 


° What scale did you choose? Why? 

+ Ifyou made this bar graph horizontally, how would that change your labels? 
° Why is this a good type of graph for this data? 

• Is there a different type of graph that you might use? 


When Learn time is over, bring the group back together. 


O Reflect (5 to 10 minutes) 


1. TEACHER SAY: Good work today reviewing bar graphs and making your own showing our 
class sibling data. In your student book, find page Lesson 2: Math Journal. 


®© STUDENTS DO: Turn to page Lesson 2: Math Journal. 


TEACHER SAY: When we create graphs, it is to help us look at and understand data. One 
way to do that is by asking good questions. A question is good when it is both interesting and 
important. What is a good question to ask about a graph? How can we ask questions that help 
us understand the data and learn about what the data shows? Raise your hand if you have an 
idea. 


2. STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER SAY: Great ideas. Look at your data and write two questions that could be answered 
by looking at this graph. 


TEACHER DO: Give students 2 to 3 minutes to write questions in their student book. If time 
permits, select two or three students to share. 


pid STUDENTS DO: Write two questions about the data in student book. Selected students 
share questions. 


TEACHER SAY: In our next math class, we will look at the questions you wrote and talk more 
about what makes a good question. 


TEACHER DO: Collect student books. At the end of the day, review the questions the students 
wrote. Select several to use for the Connect section of the next lesson. 


CHAPTER1 29 


EXS ohael Overview 


In this lesson, students look closely Students will: “ Key 


at crafting quality questions and then e Identify the elements of a 
review and make a pictograph with a pictograph. 


partner. 


“ Gather construction paper (one 
sheet per pair of students). 


° Create a birthday month pic- 
tograph. See details in Chapter 


Preparation for Lesson 3. 


• Pictograph 


e Explain the meaning of scale in a 


pictograph. 

° Create a pictograph from a data 
table. 

+ Determine an appropriate graph- * Pictograph of birthday 
ing question. months in the class 


e Colored markers or 
crayons 


° Construction paper— 
one sheet for each set of 
partners 


° Mathematics Student 
Book and pencil 


( Connect (10 to 15 minutes) 


Directions 


30 CHAPTER 1 


Note to the Teacher: Analyzing and interpreting data are core competencies of computational thinking. 
Students need to be able to collect, organize, present, and analyze findings. Drafting quality questions 
enables students to interpret the data in a meaningful way. 


1. TEACHER DO: Choose four or five quality questions that students wrote in the last class and 
record them on the board. Try and find questions that allow students to analyze the data, such as 
questions that ask how many more or how many less. Also, write the following questions on the 
board: 

° What color is the bar for 1 sibling? 

° Why do people have so many siblings? 

° Do more people have 1 sibling or 3 siblings? 

° How many siblings does our entire class have? 

° How many siblings does (teacher's name) have? 


TEACHER SAY: In our last math class, we reviewed bar graphs and made our own. At the end 
of class, you wrote questions that could be answered by looking at your graphs. I wrote some 
of those on the board along with some others. Turn and Talk to your Shoulder Partner about 
which questions you think are good ones. Remember, a good question is one that helps us iden- 
tify interesting and important information. Give me a Thumbs Up when you are ready. I will 
choose partners to share a good question and explain why they think it is a good question. 


®© STUDENTS DO: Discuss questions with partner and give a Thumbs Up when ready to 
share. 


TEACHER DO: Wait 1 to 2 minutes. When several partners show Thumbs Up, choose two or 
three partners to share. 


TEACHER SAY: Nice job. I am wondering if there are any questions that we could cross off 
because they do not help us analyze the data in an interesting or important way. Raise your 
hand if you have a question you would like me to cross off the board. 


ЫЗ 


Directions 


®© STUDENTS DO: Raise hand to offer suggestions of questions that can be crossed off and 
explain why. 


TEACHER DO: Call on two or three students to share. 


TEACHER SAY: Good work. This year when we are working with graphs and asking questions, 
we want to really think about questions that help us understand the data in a deeper way. 
“What color is the bar for 1 sibling?” does not tell us anything about the data, but (insert 
a good question that a student crafted) does. Let’s keep this in mind as we look at another type 
of graph. 


9° Learn (35 to 45 minutes) 


1. TEACHER DO: Display the birthday pictograph on the board. 


TEACHER SAY: This is another type of graph that we learned about in P2. Whisper the name 
of this graph if you remember. 


88 STUDENTS DO: Whisper answer. 


TEACHER SAY: This is a pictograph. Instead of bars to represent the data, a pictograph uses 
pictures. It still has labels, but it has a KEY. Give me a Thumbs Up if you remember what the 
key is used for. 


52 STUDENTS DO: Give a Thumbs Up to share. 


TEACHER SAY: The key explains what each picture represents. In the pictograph, each image 
represents 2 students. I noticed that this pictograph has some images that are a half. What does 
that mean? How can I determine how many students have birthdays in (pick a month 
that has an odd number of students and half an image)? Turn and share your thinking with your 
Shoulder Partner. 


де STUDENTS DO: Turn and share thinking with Shoulder Partner. 


TEACHER SAY: The key tells us that each image is 2 students, so if we have half an image, that 
equals 1 student. In (use the month from above), there are students who have 
birthdays. Pictographs are good graphs to use when showing large quantities of data since you 
can decide what quantity each image represents. 


Today you are going to make a pictograph with a partner. I will use the Calling Sticks to choose 
partners. Once you have your partner, you will come and get a large piece of paper and some 
colors. 


TEACHER DO: Use the Calling Sticks to choose partners. 


aR STUDENTS DO: Meet with partners and collect materials. 


TEACHER SAY: Open your student books to page Lesson 3: Apply. On that page, you will see a 
data table. The table has data that was collected last year about students’ favorite desserts. Use this 
data to make your own pictograph. Choose what image you will use and make sure to put a key 
on your graph so others know what each image represents. When you are done with your graph 
write one good—interesting and important—question that can be answered about the data. 


TEACHER DO: Write the following steps on the board: 
1.Choose an image for your pictograph. 
2. Think about the data in the table and select a scale for your pictograph. How many students will 
each image be worth? (1, 2, 5, or 10). 
3.Create your pictograph. Include a title and a key. 
4.Write one good question that can be answered by your graph. 


CHAPTER1 51 


$ 24 STUDENTS DO: Work with a partner to create a pictograph and write one good question. 


TEACHER DO: Walk around the room assisting partners who seem to be struggling. Ask students 
to explain their process for picking an image and the quantity that it represents. When Learn time is 
over, bring the group back together. 


с» Reflect (5 to 10 minutes) 


Directions 


52 CHAPTER 1 


1. TEACHER SAY: Today we are going to do a Gallery Walk. Remember that during a Gallery 
Walk, we are quiet, put our hands behind our backs, and look carefully with our eyes. We walk 
slowly around the room and take our time to see all of our hard work. At the end, I will ask you 
if you noticed anything you would like to share out loud about each other’s pictographs. You 
will walk around the room looking at the pictographs and ask yourself: Did they make a picto- 
graph that is similar to mine? How is it different? What did each of their images represent? Can 
you answer their question? When you hear me clap three times, stop where you are. 


2.2 STUDENTS DO: Walk around class looking at other students’ work. 


TEACHER DO: Give students 1 to 2 minutes to walk around looking at students work and then 
clap three times. 


sE STUDENTS DO: Stop walking when they hear the claps. 


TEACHER SAY: Give me a Thumbs Up if you would like to share with the group what you 
noticed. 


22 STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share observations. 


TEACHER SAY: Great work today reviewing and creating pictographs. We can display these in 
our classroom, and in our next math class we will learn a brand new type of graph. 


about line plots. 


| е550п 4 Overview 


In this lesson, students begin to learn Students will: ° Frequency 
+ Identify the elements of a line N 
= ine plot 
plot. І 
° Collect and record data. + Number line 
° Create a line plot. ТОРИ ТТА 


Make bags of beans (or other small items) for students to count. See details in Chapter + Bags of beans (one bag for 
Preparation for Lesson 4. each pair of students) 


e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER SAY: I need your help with something. This year, I created bags of beans to help 

us count. I made ____ (number of bags will vary based on number of student pairs). I tried to 
have about the same number of beans in each bag, but I am not sure exactly how many are in 
the bags. First, I want to know how many beans are in each bag, and then I want to have an easy 
way to show that information. 


Turn and Talk to your Shoulder Partner about how I could go about collecting this informa- 
tion, or data, and then organizing it. When you have an idea, give a Thumbs Up. 


ӨӨ STUDENTS DO: Turn and Talk to Shoulder Partner about how to answer the question. 
Give a Thumbs Up to share and, if chosen, share idea. 


TEACHER SAY: Good ideas. I first need to collect the data by counting the beans in each bag. 
I will bring you and your Shoulder Partner a bag of beans. Count them and record the number 
on a piece of paper. 


TEACHER DO: Hand out bags to partners. Wait 1 to 2 minutes for students to count beans and 
record the total. 


== STUDENTS DO: Count the number of beans in bag and record on paper. 


TEACHER SAY: Now that we know how many beans are in each bag, I would like a quick way 
to show how many bags have a certain number of beans in them. I heard some ideas earlier 
about how to organize this data, but today we are going to learn about a new way to quickly 
show numerical data. NUMERICAL DATA means data that is number-based and measurable, 
like counting the number of beans. This new graph is called a LINE PLOT. Let's see how these 
work. 


CHAPTER1 33 


dp: Learn (35 to 45 minutes) 


Directions 


34 CHAPTER 1 


1. TEACHER SAY: A line plot is a quick graph that shows the data as x’s above a number line, 
which is why it is called a line plot. It is a way to show the FREQUENCY of each value, or how 
many times that value exists in the data. For our data, that means how many bags have a certain 
number of beans. So I can make a line plot to quickly see this information. 


Let’s make a line plot together to show the answer to my original question. Take out your stu- 
dent book and turn to page Lesson 4: Apply. 


22 STUDENTS DO: Take out student book and turn to page Lesson 4: Apply. 
2.TEACHER DO: Draw an empty number line on the board. 


TEACHER SAY: In your book, you will see an empty number line. Remember, a number line 
can start at any number, and the numbers can go on forever. We used number lines last year 
when we did addition and subtraction. To make our line plot today, first, we need to see how 
many beans are in the bags. 1 will call on each partner team and record their total on the board. 


TEACHER DO: Call on each set of partners and record bean totals on the board. Do not put in 
numeric order but just record as they are collected. This will allow students to practice ordering the 
data, an essential part of creating a line plot. 


pid STUDENTS DO: When called on, state total number of beans. 


TEACHER SAY: Now we can see how many beans are in each bag. If we are going to graph this 
data on a line plot, we need to know what numbers to include on the number line. Give me a 
Thumbs Up if you can tell me what is the fewest number of beans in a bag. 


52 STUDENTS DO: Give a Thumbs Up to share the fewest number of beans in a bag. 


TEACHER SAY: The fewest number of beans in a bag is 51. That is the lowest number in this 
list of numbers of beans. It is our lowest numerical value. On a line plot, you place the lowest 
number below the empty number line on the left. Then you count up one by one until you 
reach the highest numerical value for your data, which means the highest number. Whisper 
what the highest value is. 


22 STUDENTS DO: Whisper: 62. 


TEACHER SAY: Yes, 62 is the highest value. I am going to create my empty number line start- 
ing at 51 and going up to 62. You do the same in your student book. 


TEACHER DO: Fill in the empty number line starting with 51 and going to 62. 


Hr 


51 52 53 54 55 56 57 58 59 60 61 62 
STUDENTS DO: Create number lines as the teacher models. 
3. TEACHER SAY: Now that I have created my number line, I need to explain what these num- 
bers represent. In this case, they are the number of beans in our bags. I need to label this line 
just like we do with a bar graph. Go ahead and label below your number line “Number of Beans 
in Our Bags.” 
TEACHER DO: Add label to posted line plot. 


52 STUDENTS DO: Label the line plot Number of Beans in Our Bags. 


TEACHER SAY: Now I need to graph how many bags had how many beans. I can do that by 
placing an x above the number. Like a pictograph, I can decide what each of my x’s represents. 
For today, each x will mean 1 bag, and I will record that under my line plot, like a key. 


TEACHER DO: Record x = 1 bag on the posted line plot. 


TEACHER SAY: Next we need to figure out how many bags had 51 beans. There is a word that 
means “how many times a piece of data appears.” That word is FREQUENCY. We can ask, 
“How many times does the number 51 appear?” or “What is the FREQUENCY of 51 in our 
data?” 


Check our data carefully, since it is not in order right now. Whisper how many bags had 51 
beans. What is its frequency? 


@@ STUDENTS DO: Look at board and determine how many bags had 51 beans. Whisper the 


answer. 


TEACHER SAY: Yes, (number of bags) had 51 beans. Now we can record that number of 
хз above the line. Watch me and then record on your line plot. 


TEACHER DO: Model making x’s above the line for the number of bags that had 51 beans. 


Example: 


51 52 53 54 55 56 57 58 59 60 61 62 


Number of Beans in Our Bags 
x=1bag 


=. STUDENTS DO: Record the number of bags that have 51 beans. 


TEACHER DO: Repeat for 52 through 54. If there are no bags for a certain number, ask the stu- 
dents what they should record. 


ӨӨ STUDENTS DO: Repeat the process, making xs for the number of bags at each numerical 
value. Answer the teachers questions about the data and next steps. 


4. TEACHER SAY: You are now going to work with your Shoulder Partner to finish this line 
plot, recording all the data we have on the board. 


52. STUDENTS DO: Work with a Shoulder Partner to finish plotting the data on the line plot. 


TEACHER DO: Walk around the room and observe students completing their line plot. If students 
finish early, they can work with a partner to answer the challenge question in their book. 


CHAPTER1 35 


y Reflect (5 to 10 minutes) 


Directions 


36 CHAPTER 1 


1.TEACHER SAY: Turn to page Lesson 4: Math Journal in your student book. 
22 STUDENTS DO: Turn to page Lesson 4: Math Journal. 


TEACHER SAY: Today we learned about a new type of graph called a line plot, and we made 
one to show the number of beans on our bags. For Reflect, 1 want you to think about line plots 
versus bar graphs and pictographs. How are these graphs the same? How are they different? 


52 STUDENTS DO: Write a response to the prompt іп student book. 


TEACHER DO: Give students 2 to 3 minutes to write about the prompt. If time permits, select two 
or three students to share. 


TEACHER SAY: Nice work with graphs these last three classes. You are really starting off the 
year working hard. We will look more at line plots in upcoming lessons and think about how 
they can be helpful to quickly show the frequency of data. 


EXS olai Overview 


In this lesson, students review measuring Students will: ° Benchmark 
length and practice measuring sets of ° Discuss centimeter measurement. en 
string in centimeters. Ihe class will begin + Measure the length of objects in 

a Measurement anchor chart to use as a centimeters. * Length 


reference tool throughout the year. 


e Units 


+ Gather centimeter rulers (or have students cut out the centimeter rulers at the back + Measurement anchor 
of the Mathematics Student Books). chart 

+ Make sets of string of different lengths. See details in Chapter Preparation for + Centimeter rulers (one for 
Lesson 5. 


each pair of students) 


e Make a Measurement anchor chart for class. ° Optional: Scissors to cut 


out centimeter rulers, if 


needed 


° Sets of five pieces of string 
(one set for each group of 
four students ) 


e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


Note to the Teacher: Error analysis is a computational thinking practice. Students demonstrate a deep 
understanding of content when they can identify an error—their own or anothers. Analyzing errors com- 
pels students to consider how and why they went wrong in their strategies or operations. This helps them to 
make connections between what they are learning and what they are practicing. 


1.TEACHER SAY: Take out your student book and turn to page Lesson 5: Connect. 
же STUDENTS DO: Turn to page Lesson 5: Connect. 


TEACHER SAY: In our last class, we learned about a new type of graph, the line plot. We col- 
lected some data, organized it, and then we made a line plot to show frequency. Line plots are a 
great way to quickly show data. 


Look at the line plot in your book. You will notice that this line plot has a label under the number 
line, just like our bean plot from our last math lesson. Line plots always have a title to show what 
the numbers represent. A student in another class, Sahar, looked at this line plot and made this 
statement: Most of the students in the class have hands that are less than 13 centimeters long. 


If you agree with Sahar, give a Thumbs Up. If you do not agree with Sahar, give a Thumbs 
Down. 


22 STUDENTS DO: Give a Thumbs Ор or Thumbs Down to show whether or not they agree. 


TEACHER SAY: Now turn to your Shoulder Partner and discuss why you agree or disagree. I 
will pick three Calling Sticks to hear your thinking. 


CHAPTER1 37 


14 STUDENTS DO: Turn and discuss Sahar’s statement. Selected students share thinking and 
explain why they agree or disagree. 


TEACHER DO: If necessary, explain that students can count the xs and see that 9 students have 
hands less than 13 centimeters long, but 14 students have hands that are 13 to 15 centimeters long. 
They should disagree with Sahar’s statement. 


TEACHER SAY: Give me a Thumbs Up if you have a statement that you can make about this 
data from the line plot. Let’s hear from two or three students. 


pia STUDENTS DO: Give a Thumbs Up to share. Selected students share a statement. 
TEACHER SAY: Nice job making accurate statements based on the data. This line plot is about 


the length of students’ hands in centimeters. Today we are going to revisit measuring length and 
the units that we can use to measure length. 


0: Learn (35 to 45 minutes) 


Directions 


38 CHAPTER1 


1.TEACHER DO: Post the empty Measurement anchor chart on the board. Distribute rulers (or 
have students cut out the centimeter ruler at the back of the student book). 


TEACHER SAY: During Connect, the data we looked at was about measurement. In Primary 
2, we learned about measuring length, or how long something is. You have a tool that we use 
to measure length. Give me a Thumbs Up if you can share something you remember about this 
tool. I will use Calling Sticks to choose two or three students. 


52 STUDENTS DO: Give a Thumbs Up to share. Selected students share. 


TEACHER SAY: Nice job. This tool is a ruler, and it is broken up into small units called cen- 
timeters. A centimeter is the distance between one line with a number over it and the next line 
with a number over it. Centimeters can help us measure small things. Can someone think of 
something in the room that we could measure with centimeters? Whisper into your hand. 


22 STUDENTS DO: Whisper something that could be measured in centimeters. 


TEACHER SAY: Last year, we also talked about having a BODY BENCHMARK for a centime- 
ter. A body benchmark is something on our body that is about that length and can help us think 
about the size even when we do not have a ruler. We discovered that a centimeter is about the 
same length as the width of your pinky (fifth finger from thumb) finger. Using the ruler I gave 
you, put your pinky finger between two lines. Is your pinky finger about a centimeter wide? 


TEACHER DO: Model with ruler on the board. 
52 STUDENTS DO: Test if pinky is about а centimeter wide. 


2.TEACHER SAY: I have made an anchor chart for measurement that we can add to as we 
review and learn different units of length (point to anchor chart). It will hang in the room and 
help us remember the names of the units of length and how they are related. I am going to put 
centimeters on the chart in the second row, in case we have a smaller unit later. Centimeters is a 
long word to write, so mathematicians use cm for short. 


TEACHER DO: Fill in “centimeter (cm)” and for body benchmark write “width of pinky finger.” 
Leave the column How Many Units for later once students discover and learn that 100 centimeters 
make a meter. 


3. TEACHER SAY: Now let's practice measuring some items. Remember that this is a tool, and 
using it correctly is important. I have a crayon here that I am going to measure with my ruler. 
Watch me and give me a Thumbs Up if I am using the tool correctly to find the length of the 
crayon or a thumbs down if i am using it incorrectly. 


TEACHER DO: Model incorrectly measuring a crayon. Do not line up the crayon from the left side 
but rather in the middle and then announce the length incorrectly based on the right side number. 


52 STUDENTS DO: Observe teacher and give a Thumbs Up or Thumbs Down. 


TEACHER DO: Call on someone with a Thumbs Up to explain their thinking. Then call on a 
student with Thumbs Down to explain their thinking. 


Note to the Teacher: Calling first on someone who thinks your measurement mistake is correct allows you to 
hear what misconceptions might exist. Often while students are sharing they self-correct in the moment or 
after they hear from another student. 


TEACHER SAY: I did not use this tool correctly. To measure accurately, I need to lay the crayon 
along the (top or bottom of the ruler, depending on the ruler your students are using), 
lined up with the zero. Then I can read the length as the number of centimeters at the end of 
the crayon. 


TEACHER DO: Model correctly measuring the crayon. 


4. TEACHER SAY: Great, now it is your turn. You are going to measure five pieces of string. 
You will be in a group of four, and each person needs to measure all five pieces. When you are 
finished, you will check each other’s measurements to see if you agree on the lengths. Your last 
step will be to order the lengths from shortest to longest. 


Turn to page Lesson 5: Apply in your student book. You will see a table where you can record 
the length of each of your pieces of string. Under the table, there is a place for you to order the 
measurements from shortest to longest. To form groups, I will use Calling Sticks. Once you 
have your group, move to a spot in the room. Take your student book and centimeter ruler with 
you. 


TEACHER DO: Show students the page and the pieces of string. Call four students to be a group 
using the Calling Sticks. 


@@ STUDENTS DO: Take out student book and ruler. Move to sit with small group. Work for 
ER the rest of the Learn time measuring the string sets in groups of four. 


TEACHER DO: Walk around and observe students measuring in centimeters. Make a note of 
students who might need support or reteaching about measuring with centimeters. If students finish 
early, they can find objects in the room to measure. When the Learn time is over, bring the group 


back. 


O Reflect (5 to 10 minutes) 


Directions 


1.TEACHER SAY: Today we reviewed measuring length and reviewed the unit called a centime- 
ter. Find page Lesson 5: Math Journal. Think about what you have learned about measurement 
and write about how you use measurement in the world outside of math class. 


== STUDENTS DO: Write a response to the prompt. 


TEACHER DO: Give students 2 to 3 minutes to write. If time permits, select two or three students 
to share. 


TEACHER SAY: Good work today measuring in centimeters. For our next math class, we will 


think about how to measure something big, like a person or the entire classroom. Here is a 
question to think about: Are centimeters always the best unit to use when measuring length? 


CHAPTER 1 39 


EXS oak Overview 


In this lesson, students review meters Students will: e Centimeter 
and their relationship to centimeters. e Estimate the length of objects іп a 
Students practice estimating the length centimeters and meters. 
of objects in centimeters and meters ° Discuss meter measurement. + Meter 
and determine when to use each unit of + Demonstrate understanding of the 
measurement. relationship between centimeters 
and meters. 
+ Determine whether to use cen- 
timeters or meters to measure + Objects to estimate in 
length. centimeters 


e Measurement anchor 


chart 


+ A meter stick or one cre- 


e Gather objects to use to estimate length in centimeters. See Chapter Preparation ated out of paper 
for Lesson 6 for details. e Mathematics Student 
+ Add the word “meter” to Measurement anchor chart under Units of Measurement Book and pencil 


and that a meter is made up of 100 centimeters. Also add body benchmark of 
“nose to thumb on outstretched adult arm.” 


СУ) Connect (10 to 15 minutes) 


Dire ctio NS 1.ТЕАСНЕВ SAY: Today we are going to look at objects and estimate their length in centime- 
ters. Please turn to your Shoulder Partner and make sure you agree on what the word “estimate” 
means. 


pss STUDENTS DO: Turn and talk to Shoulder Partner about the definition of estimate. 


TEACHER DO: Give students Wait Time as they discuss definition. Then use Calling Sticks to 
have two or three students share their definitions. 


TEACHER SAY: An estimate is an educated guess. It is when you take what you already know 
about something and apply it to a new problem. Since you already know about how long a 
centimeter is, you can ESTIMATE the length of objects. It is the opposite of an exact answer. If 
we use our eyes or our body benchmark to estimate the length of an object, what could we use 
to get an exact answer? Raise your hand if you think you know. 


pas STUDENTS DO: Raise a hand to share. 


TEACHER DO: Call on students. If they are unsure, remind them that a ruler should be used to 


find an exact answer. 


TEACHER SAY: I have a bag of objects, and you will estimate each object’s length іп centime- 
ters. Remember that a centimeter is about the same length as the width of your pinky (fifth 
finger from thumb) finger. I will hold up an object and you will Whisper your estimate into 
your hand. Then I will pull a Calling Stick and have a student share their answer with the class. 
TEACHER DO: Hold up first object. 

pid STUDENTS DO: Whisper estimates into hands. 
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TEACHER DO: Pull a Calling Stick and call on a student to share. 


oo STUDENTS DO: One student shares answer aloud with class. Example: “I think the eraser 


. . » 
is 5 centimeters. 


TEACHER SAY: If you agree with % (name of student) answer, please give me a Thumbs 
Up. If you disagree, give me a thumbs down. If you are unsure, put your thumb to the side. 


2.2 STUDENTS DO: Use thumbs to convey understanding and agreement or disagreement. 


TEACHER SAY: Now we will double-check by using my pinky finger. Watch as I use it to guide 
my estimate. I will start with it at the bottom of the object and then count up as I move it fur- 
ther up the object. 


TEACHER DO: Count out centimeters—“about 1 centimeter, about 2 centimeters“ and so on— 
until the object is measured. 


TEACHER SAY: Great, now we know that this object is about centimeters long. The 
more you practice estimating, the better you will become at it. Let's continue with some more of 
our objects. 


TEACHER DO: Repeat the steps with two or three more objects. Double-check answers only if 
students’ estimates are significantly inaccurate. 


52 STUDENTS DO: For each object, students Whisper estimate into a hand, share estimate if 
selected, and show agreement using thumbs. 


TEACHER SAY: Excellent job estimating objects in centimeters. Estimation is another tool that 
professional mathematicians use. 


0: Learn (35 to 45 minutes) 


Directions 


1.TEACHER DO: Display Measurement anchor chart (if it is not already displayed). Show students 
a meter stick (or paper version of a meter stick). 


TEACHER SAY: Remember at the end of our last math class, I asked if a centimeter would be a 
good unit to measure something big? Well, today we are going to move from a centimeter to a 
larger unit of measurement. Do you remember what this unit of measurement is called? Whis- 
per the answer into your hand if you do. 


22 STUDENTS DO: Whisper answer into hands. 

TEACHER SAY: It is called a meter. A meter is made up of 100 centimeters. I have added the 
word “meter” to our anchor chart. I have also written that 1 meter, the length of this stick (or 
paper strip), is made up of 100 centimeters. Can you now look around our room and see if you 
can find anything that is about a meter long? Remember, we are just estimating. When you have 


found something, give me a Thumbs Up. 


@@ STUDENTS DO: Look around the room for things that are about a meter long and give a 
«а Thumbs Up. Examples may include window, desk, another student, and so on. 


TEACHER DO: Give students Wait Time as they look around the room. 

TEACHER SAY: Now I will use a Calling Stick to choose our first student. Please share your 

answer and then Popcorn to another student to share their answer. Let's see if we can come up 

with four different things in our room that are about a meter long. 

TEACHER DO: Use a Calling Stick to call on the first student to share. Accept all reasonable answers. 
00 STUDENTS DO: Share answers and then Popcorn to another student. 
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TEACHER SAY: Nice work estimating. Now we will try that again, but this time looking for 
things that are about 2 meters in length. Remember to give me a Thumbs Up when you have an 
answer. 


Fi STUDENTS DO: Look for objects about 2 meters in length. Selected students share answers 
and then Popcorn to another student. 


2. TEACHER SAY: You have now estimated objects in centimeters and meters. Centimeters are 
small. To help you remember, hold your fingers apart about a centimeter. 


22 STUDENTS DO: Hold fingers apart to make a centimeter. 


TEACHER SAY: As we hold our fingers apart to make a centimeter, we will say the word in a 
quiet voice like a tiny mouse. 


52 STUDENTS DO: Say “centimeter” while showing ап estimate with fingers. 


TEACHER SAY: Good, now reach one arm all the way out to your side while saying “meter” in 
a big booming voice. 


22 STUDENTS DO: Reach one arm out and say “meter.” 


TEACHER SAY: Your arm may or may not be about a meter long, but itis a good way for you 
to remember that meters are used to measure big things and centimeters are used to measure 
smaller things. Turn to page Lesson 6: Apply in your student book. 


28 STUDENTS DO: Turn to page Lesson 6: Apply. 


3. TEACHER SAY: There are pictures in your book. Look at the objects in each picture and 
decide if they should be measured in centimeters or meters. If you think the object should be 
measured in centimeters, you will write “centimeters” beside the picture. If you think it should 
be measured in meters you will write “meters” beside the picture. Remember centimeters are 
used for small things and meters are used for larger things. If you finish early, try the challenge 
question in your student book. 


© © STUDENTS DO: Determine whether they would use centimeters or meters to measure the 
objects in the pictures. 


с» Reflect (5 to 10 minutes) 


Directions 
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І. TEACHER SAY: Turn to page Lesson 6: Math Journal in your book. 
pad STUDENTS DO: Turn to page Lesson 6: Math Journal. 


TEACHER SAY: For Reflect today, think about what you have learned about measuring and 
estimating. Think about the difference between an estimate and an exact measurement. When 
might it be okay to estimate a length? When would you need an exact measurement? Write and 
draw your answer in your Mathematics Student Book. 


oso STUDENTS DO: Write and draw a response to the prompts about measuring and 


estimating. 


TEACHER DO: Give students 2 to 3 minutes to write about the prompt. Iftime permits, select two 
or three students to share. 


TEACHER SAY: You are all great thinkers. When you leave class today, look outside and around 
your house and see if you can find objects that would be measured in centimeters and objects 
that would be measured in meters. See if you can estimate some of the lengths of those objects. 
We will share what we find in our next math class. 


КА Overview 


In this lesson, students discuss when to Students will: e Centimeter 
use centimeters or meters to measure the + Measure the length of objects in Е 
length of objects. They measure objects centimeters. 

and compile the measurement data into + Use measurement data to create a + Meter 


a class line plot. 


class line plot. 


Note to the Teacher: Students work in MATERIALS: 000 - 


small groups during the Learn section of 
Lesson 7. If class size makes this impossi- 


е e 
ble, measure one set of items as a whole Prepared sets of small 
class, having different volunteers measure materials that can be mea- 
each item. sured in centimeters 


e Prepare sets of classroom materials for students to measure. See details in Chapter 
Preparation for Lesson 7. ° Mathematics Student 
Book and pencil 


+ Designate a place on the board to draw a line plot (or display a large piece of 


+ Large demonstration line 


plot 


e Class set of rulers and one 
for teacher 


paper). Draw a blank number line with the number of hashmarks students will 


need to display their measurement data on a line plot. See Chapter Preparation 


for Lesson 7 for an example. 


( Connect (10 to 15 minutes) 


Directions 


1. TEACHER DO: Ask students to recall the objects they identified outside of school that could be 
measured in either centimeters or meters. Have students share their objects with a Shoulder Partner 
and discuss the unit of measurement they would use. 


TEACHER SAY: Make sure you both agree. The taller student will go first. 


@@ STUDENTS DO: Discuss objects and selected units of measurement with Shoulder Part- 
ners. Decide whether or not they agree and discuss why or why not. 


TEACHER DO: Give students time to talk, then use Calling Sticks to choose at least four students 
to share. 


22 STUDENTS DO: Selected students share objects and units of measurement with the class. 
TEACHER DO: Stop and discuss any incorrect answers. Make sure that there are examples of both 


centimeters and meters. If not, provide some for the class. Record students’ answers on the Measure- 
ment anchor chart. 
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9: Learn (35 to 45 minutes) 


Directions 
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1. TEACHER SAY: Today we will measure objects and then use our data to create a line plot just 
as we did for the number of beans in our counting bags. You will work in small groups. Each 
group will receive a bag of items to measure. Your job will be to record and measure its length. 
Each person in your group should measure each object. 


TEACHER DO: Model how this will be done on the board. Choose an item that is not in the stu- 
dent set, record what it is and its measurement. Remind the students to line the object up with the 
end of the ruler and to write “cm” after the recorded answer. 


TEACHER SAY: When you have recorded all of the lengths of the items we will come back 
together to share data and graph our answers as a class. You will record your measurements in 
your student book on page Lesson 7: Apply. Turn to that page now. 


22 STUDENTS DO: Turn to page Lesson 7: Apply. 
2.TEACHER DO: Put students into small groups of four and give each group a set of objects. 


TEACHER SAY: Remember who you are working with today. You will work with the same 
group during Lesson 8. 


ӨӨ STUDENTS DO: Move to work with small group. Measure each object and record data in 
the book. 


TEACHER DO: Walk around the classroom and check that students are able to accurately measure 
objects and that they remember to record answers in the student book. At some point mid-lesson, 
find one child who is remembering to label all measurements with cm. When this happens, use an 
Attention Getting Signal to stop the class. 


TEACHER SAY: Students, you are all working so hard on measuring your objects. I wanted 
to stop you for a moment and make sure you are all remembering to do what (name of 
student) is doing. This student remembered to put cm after all of their measurements. If you 
do not write the units, someone might think you are measuring in meters. Please give me a 
Thumbs Up if you too are remembering to label your units. 


@@ STUDENTS DO: Give the teacher a Thumbs Up if they are labeling measurements prop- 


erly. Continue measuring items. 
TEACHER DO: When most of the class is done, use an Attention Getting Signal to have them stop. 


3. TEACHER SAY: Even if you have not recorded all of the objects, please put them back into 
their container and set them aside. We will now look at your data and decide how to graph it 
on our line plot. First, how should we title this graph so people know what it is telling us? Turn 
and talk to your Shoulder Partner about what it could be titled. I will call on some of you using 
Calling Sticks. 


oso STUDENTS DO: Turn and talk to a Shoulder Partner about possible titles for the line plot. 
Selected students share ideas with the class. 


TEACHER DO: When an appropriate title (such as Lengths of Objects We Measured) is suggested, 
write it on the board as the title of the line plot. 


TEACHER SAY: I will record the information on the board. You will record the information in 
your student book on page Lesson 7: Apply. How should we label the number line? Turn to your 
Shoulder Partner and share your thinking. 1 will use Calling Sticks to gather ideas. 


2.2 STUDENTS DO: Share thinking with a Shoulder Partner. Selected students share ideas 
with the class. 


TEACHER DO: Select an appropriate label, such as Length in Centimeters. Write it on the board. 
pid STUDENTS DO: Write the label on the line below the number line. 


TEACHER SAY: Wonderful, now we can create a line plot together. We will help each other 
create one on the board while you create your own in your math book. First, we start with a 
number line. What do you remember about number lines? Raise your hand to share what you 


know. 


52 STUDENTS DO: Raise hand to volunteer. Selected students share what they know about 
number lines. Answers might include number lines go from lower numbers to higher num- 
bers; number lines do not have to start at zero; number lines go on forever in both directions 
(even if we do not see them do that); the marks on a number line are evenly spaced. 


TEACHER DO: If students do not share the information above, remind them. 


TEACHER SAY: Using your data, which object was the shortest one you measured? Which 
object had the lowest number? Raise your hand to share. 


22 STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER SAY: Remember, we start our line plots with the lowest number, so we will start our 
line plot with that number. Be sure to do the same thing in your student book that we do on the 


board. 
TEACHER DO: Use Calling Sticks to select a student to record the first number on the line plot. 


? 1 4 STUDENTS DO: Selected student writes the first number on the class line plot. All students 
do the same in the book. 


TEACHER SAY: What was the highest number you recorded? Which item was the longest? 
Raise your hand to share. 


00 STUDENTS DO: Raise hand to volunteer. Selected student writes the largest data point on 
the right side of the number line. All students do the same in the book. 


TEACHER SAY: What is the next step? Give me a Thumbs Up if you know. 


00 STUDENTS DO: Give a Thumbs Up if they know the next step. Selected students share 
thinking. 


TEACHER DO: If no students suggest writing the numbers between the low and high numbers on 
the number line, explain the next step. Select a student to write the numbers on the number line. 


oso STUDENTS DO: Selected student records the in-between numbers on the number line. 
Student may ask for help from a friend, if needed. All students record the remaining numbers 
on the number line in the book. 


TEACHER SAY: Now that our number line is set up, we need to record our data and create 
a line plot. 1 will hold up an object you measured and select a student. They will share their 
answer in centimeters. If you have the same measurement, give them a Thumbs Up. Once we 
are all in agreement, we will record the data on the line plot. We will do this together for two 
objects, and then you will record the rest of your data on your own in your book. 


TEACHER DO: Use Calling Sticks to select students to share data. Make sure other students are 

in agreement. Since students are learning how to measure precisely, there may be discrepancies, 
which are good to discuss. Once students are in agreement about an object's length, select students to 
record the data (x’s) on the line plot. Do this for two of the objects, and then students will continue 
on their own. 


@@ STUDENTS DO: Share measurements for two of the objects. Selected students record the 
A data on the board. All students record the data on the line plot in the student book. Students 


then work independently to record the rest of the data on the line plots in the student books. 
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TEACHER DO: Walk around and check students’ work. Do their measurements seem reasonable? 
Are they able to record data on line plots independently? If students need additional support, allow 
them to work with partners to finish the line plot. 


TEACHER SAY: Excellent job recording all of the data for our objects. Soon it will be time for 
you to make your very own line plots with new data. 


O Reflect (5 to 10 minutes) 


Directions 
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1.TEACHER SAY: For Reflect, look at our line plot and think about a statement, or something 
you know about the data. Write your statement in your student book on page Lesson 7: Math 
Journal. I will give you a couple of minutes to write. 


52 STUDENTS DO: Write a response to the prompt. 


TEACHER DO: If time allows, have students share statements with a Shoulder Partner. Be sure to 
review the statements later. This will help you identify students who need additional instruction and 
support. At the end of the math period, use an Attention Getting Signal. 


TEACHER SAY: Great job, students. You are all doing a wonderful job of measuring objects, 
using the data to create a line plot, and making statements from the data. This is important 
work that mathematicians and people use in everyday life. Look around you when you are 
home and see if you can find examples of graphs. They can be in newspapers, books, advertise- 
ments, and many other places. Once you begin looking for them, you will be surprised to see 
where they show up. 


ESS oak: Overview 


LESSON OVERVIEW LEARNING OBJECTIVES 

Students learn about the millimeter Students will: 

and determine which unit of measure e Demonstrate understanding that 

to use (cm, m, mm) when measuring centimeters are composed of 

the lengths of objects. To build under- millimeters. 

standing of the relationship between + Determine whether to use cen- 

millimeters and centimeters, they remea- timeters or meters to measure 

sure in millimeters objects that were length. 

previously measured in centimeters. + Measure the length of objects in 
millimeters. 


+ Describe the pattern they observe 
when measuring the same object 
in millimeters and centimeters. 


LESSON PREPARATION FOR THE TEACHER 


+ Use string sets that were prepared for Lesson 5. 


e Gather rulers that show centimeters and millimeters (or have students cut out the 
centimeter/millimeter ruler at the back of the student book). 


° Collect or draw images to be sorted into “measure in meters” or “measure in centi- 
meters.” See details in Chapter Preparation for Lesson 8. 


e Have available an object that can be measured in both centimeters and millimeters, 
such as an eraser. 


СУ) Connect (10 to 15 minutes) 


KEY VOCABULARY 


+ Centimeter 
+ Greater than 
° Less than 

e Meter 


e Millimeter 


MATERIALS 


Images of objects to sort 
Sets of string (from Lesson 


5) 


An object to measure in 
both centimeters and mil- 


limeters, such as an eraser 


Class set of rulers and one 
for teacher 


Mathematics Student 
Book and pencil 


Directio NS 1.ТЕАСНЕЕ DO: Be sure the Thinking Like a Mathematician anchor chart is displayed where all 


students can see it. 


TEACHER SAY: You all have been doing a wonderful job of thinking like mathematicians. 
Remember in our first math class we talked about ways to think like a mathematician? We 
discussed how mathematicians work through challenging problems and do not give up. One 
other way that we can think like a mathematician is to use our math tools accurately and to 
know when to use which tools. We have been practicing using rulers to measure correctly and 
determining when to use centimeters or meters. We are being mathematicians. We can add that 
to our chart and continue to practice using our measurement tools to measure accurately. 


TEACHER DO: Record on Thinking Like a Mathematician anchor chart “Use appropriate tools 


» 
correctly. 


TEACHER SAY: Today I have several pictures of objects. I would like you to tell me if they 
should be measured in centimeters or meters. You will tell me by using your fingers or your 


arms. Remember, centimeters are small. 
TEACHER DO: Hold fingers apart about a centimeter. 
TEACHER SAY: And meters are big. 


TEACHER DO: Hold out one arm to the side. 
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` 


Directions 
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TEACHER SAY: When I show you a picture of an object that should be measured in centime- 
ters, put your fingers together to make a centimeter, and when I show you an object that should 
be measured in meters, hold out one arm to the side. 


TEACHER DO: Hold up images of objects. 


2= STUDENTS DO: Show the appropriate unit of measure with fingers and arms. 


9: Learn (35 to 45 minutes) 


1. TEACHER SAY: Today we are going to look at another unit of measurement. This unit is even 
smaller than a centimeter. It is about the width of the point at the end of your pencil or the 
thickness of 10 sheets of paper stacked together. So do you think this measurement is greater 
than or less than a centimeter? If you think it is greater than, or bigger than, a centimeter give 
теа Thumbs Up. If you think it is less than, or smaller than, a centimeter give me a thumbs 
down. 


52 STUDENTS DO: Share thinking by giving a Thumbs Up or thumbs down. 
TEACHER SAY: Please take out your rulers. 
22 STUDENTS DO: Take out rulers. 


TEACHER SAY: Millimeters are all the lines on the ruler. The centimeter lines are marked and 
drawn slightly longer, but if you count all of the lines, you are counting millimeters. Does that 
change your opinion of whether or not they are smaller or larger than a centimeter? Nod your 
head yes if you would like to change your answer. Shake your head no if you would like to keep 
it the same. 


22 STUDENTS DO: Respond to the question. 


TEACHER SAY: Millimeters are smaller than centimeters. If you count the first millimeter 
mark to the 1 centimeter mark, you will see how many millimeters are in a centimeter. Follow 
along on your own ruler while I count them on mine. 


TEACHER DO: Model how to count aloud the millimeter lines on ruler while students follow 
along. 


TEACHER SAY: There are 10 millimeters in 1 centimeter. Think about what you know about 
counting by tens. Whisper to your Shoulder Partner how many millimeters you think will be in 
2 centimeters. 


22. STUDENTS DO: Turn and talk with partners. 


TEACHER SAY: Lets count together again to check. Remember to touch each line to help you 
keep track. 


2. STUDENTS DO: Count aloud with the teacher as they count the millimeters on the ruler. 


TEACHER SAY: There are 20 millimeters in 2 centimeters. Nod your head yes if that was what 
you told your Shoulder Partner. 


28. STUDENTS DO: Respond to the question. 


TEACHER SAY: Can anyone see the pattern? How many millimeters do you think there would 
be in З centimeters? Turn and discuss this question with your Shoulder Partner and give me a 


Thumbs Up when you agree on an answer. 


26 STUDENTS DO: Talk to a partner and give a Thumbs Up when finished. 


TEACHER SAY: Please raise your hand if you would like to share your thinking. 
45. STUDENTS DO: Raise а hand to volunteer. Selected students share thinking with the class. 


Note to the Teacher: At this point in the year, it may be that students notice that when moving from centi- 
meters to millimeters, the number gets a zero on the end. Later in the year, they may understand that you 
are multiplying the number by 10. 


TEACHER SAY: Remember a few math classes ago, I modeled how to measure a crayon, but I 
did it incorrectly at first and you helped me fix it? Let's go through the steps together again of 
how to measure an object correctly. Now I have an eraser in my hand. What should I do first? 
Raise your hand if you know. 


STUDENTS DO: Raise a hand to volunteer. Selected students explain the first steps in mea- 
¿42% suring the length of an object with a ruler. 


TEACHER DO: Repeat procedure until students have described all of the steps in measuring length 
with a ruler. If necessary, ask questions to help them think through the steps. Write the numerical 
portion of the answer on the board. 


TEACHER SAY: What unit of measurement should I add to the number? 
22, STUDENTS DO: Call out: millimeter. 


TEACHER SAY: What wonderful mathematicians you are. Good mathematicians always 
remember to write the unit of measurement they are using after their measurement. If I just 
wrote the number, someone might think it was (number) centimeters, or maybe even 
meters. We can abbreviate millimeter by writing mm. 


TEACHER DO: Add mm to the measurement on the board. 


2. TEACHER SAY: Today you will be practicing measuring the length of items in millimeters. 
Please take out your student book and turn to page Lesson 8: Apply. 


pat STUDENTS DO: Open books to page Lesson 8: Apply. 


TEACHER SAY: Today you are going to measure the same pieces of string you measured in 
Lesson 5. However, that day you measured in centimeters, but today you will measure in mil- 
limeters. If you think the numbers will be greater when measuring in millimeters, give me a 
Thumbs Up. If you think the number will be smaller when measuring in millimeters, give me a 
thumbs down. 


@@ STUDENTS DO: Use thumbs to communicate current thinking about the relationship 
9а between millimeters and centimeters. 


TEACHER SAY: Now you will get a chance to see if your thinking is correct. You will work with 
the same group of friends you worked with in Lesson 5. Once I give you the signal, move to sit 
with your group. Remember that each person should measure each piece of string. It is okay for 
you to compare your answers. Remember to write millimeter or mm after each answer. Once 
you have your set of strings, you can get right to work. 


TEACHER DO: Give a signal for students to move to small groups. Once students are settled, 
distribute the string sets. 


© © STUDENTS DO: Measure and record the length of the strings. If time allows, compare 
answers with group members. Turn in all materials when finished. 
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O Reflect (5 to 10 minutes) 


Directions 


50 CHAPTER 1 


1.TEACHER SAY: Can you think of a time when you should measure in millimeters instead of 
centimeters? I am going to give you 30 seconds to see if you can come up with an idea. 


TEACHER DO: Give students Wait Time while they think. 

TEACHER SAY: Now share your thinking with your Shoulder Partner. 
88 STUDENTS DO: Share thinking with a Shoulder Partner. 
TEACHER DO: Pull Calling Sticks to have students share thinking. 
23 STUDENTS DO: Share thinking with the whole group if selected. 


TEACHER DO: Accept all reasonable answers and pause to discuss any answers that may be 
unreasonable. 


TEACHER SAY: You all worked hard today to understand that a millimeter is a smaller unit of 
measurement than a centimeter. You also described when it is appropriate to measure in milli- 
meters rather than centimeters. 


Wessel) Overview 


In this lesson, students are introduced to Students will: e Centimeters 
the final project and assessment for the + Use a table to record data. ТЕ 

: ; ER ° Millimeters 
chapter. They practice collecting data + Measure the length of objects in 
using a table and decide if given objects millimeters or centimeters. + Table 


should be measured in centimeters or . 
millimeters. They also create a system to 


keep track of data. 


Determine whether to use meters, 


centimeters, or millimeters to 


( Connect (10 to 15 minutes) 


Directions 


measure length. 


Prepare a large copy of the Length of P3 Students’ Feet in Centimeters line 
plot. See Chapter Preparation for Lesson 9 for detailed instructions. 


Prepare sets of objects for students to measure in millimeters and centimeters 
(one set per group of four students). See Chapter Preparation for Lesson 9 for 
detailed instructions. 


Create a table for demonstrating how to record measurement data. This can 
either be on the board or a large sheet of paper. See Chapter Preparation for 
Lesson 9 for an example. 


students can see it. 


Length of P3 Students’ 
Feet in Centimeters line 


plot 


Sets of objects to measure 
(one set per group of four 
students) 


Class set of centimeter/ 
millimeter rulers 


Mathematics Student 
Book and pencil 


1. TEACHER DO: Display the Length of a РЗ Students’ Feet in Centimeters line plot where all 


TEACHER SAY: Today you will begin our final project to show your understanding of line plots 


and measurement. 


TEACHER DO: Point out foot length line plot. 


TEACHER SAY: This is a line plot showing Primary 3 students’ foot length in centimeters. We 
are going to use this line plot as an example of the types of questions you will need to think 
about when you and your group create your own line plot. Please raise your hand if you can tell 


me the title. 


28 STUDENTS DO: Raise a hand and share answer, if selected. 


TEACHER DO: Ask students where this information can be found on the graph. Use Calling 


Sticks to have students answer the following questions: 
° What unit of measurement was used? 
° What is the label for the number line? 
° What question does this line plot answer? 
° What tools did I use to create this line plot? 
e What information do I need to make this line plot? 


a STUDENTS DO: Respond to the review questions, explaining thinking when possible. 


CHAPTER1 51 


5 Learn (35 to 45 minutes) 


Directions 
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1. TEACHER SAY: Please open your student books to page Lesson 9: Apply. 
2.2 STUDENTS DO: Open student books to page Lesson 9: Apply. 


TEACHER SAY: Today you and your small group will begin working on your final assessment 
for the chapter. An assessment is a chance for you to show all that you have been learning in 
math class. It is a time to slow down and make sure that you do your very best work. For this 
assessment, you will be given a set of items from our classroom. You will do the following steps. 


TEACHER DO: Write the following steps on the board: 
+ Decide as a group what unit of measurement to use. 
+ Measure the length of each object using the unit of measurement you selected. 
° Record the length of each object and label the measurement. 
e Create a line plot to display your data. 


TEACHER SAY: Some of you may have similar sets but your objects will have different mea- 
surements. For example, one group will have this set of pencils to measure (or object chosen). 
Who can help me read the directions? Raise your hand if you can help. 


Же STUDENTS DO: Raise а hand to volunteer. Selected students help the teacher read the 
directions on the board. 


TEACHER DO: Explain or clarify directions as needed. 


TEACHER SAY: Since the items in your set are similar, your group should create a system so 
you know which items you have measured and which ones you have not. Having a system is 
something that professional mathematicians do to help them solve real problems. Raise your 
hand if you think you have a good strategy for keeping track of which items you have measured 
already. 


22 STUDENTS DO: Raise a hand to volunteer. Selected students share strategies. 


TEACHER DO: If necessary, share examples of strategies, such as starting with all of them in the 
box and taking them out as they are measured or starting with all of them out of the box and putting 
them back as they are measured. 


TEACHER SAY: You will also need to record your data in your student book in the table pro- 
vided. Can I have a brave volunteer who would like to come to the front of the classroom and 
show us how to record the data in the table on the board? 


@@ STUDENTS DO: Selected student goes to the front of the classroom and walks through the 
steps for measuring the length of an object and recording the measurement with the correct 


label. 

TEACHER SAY: Great work. Today you will be responsible for making sure you measure and 
record all of your items. You will all need to record the data in your book on page Lesson 9: 
Apply because each one of you will create your own line plot in our next math class. 
TEACHER DO: Assign students to groups. 

92 STUDENTS DO: Move to work with group. Take ruler and student book. 

TEACHER DO: Distribute one set of objects to each group. 

@@ STUDENTS DO: Decide as a group what unit of measurement they will use. Measure and 


record the length of each item in their set. Label each measurement. At the end of Learn, put 
all supplies away. 


TEACHER DO: As students work, observe their processes for measuring items and recording the 
measurements. Take note of students who may benefit from additional review and practice. Also, 
consider which students may be able to help others review and practice in the future. 


O Reflect (5 to 10 minutes) 


Directions 


Note to the Teacher: During this Reflect session, students consider the relationship between millimeters 
and centimeters and why it takes more millimeters to make the same measurement than in centimeters. 
Not all students may grasp this concept at this time. Revisit when possible to help more students build 
understanding. 


1. TEACHER SAY: Nice job today gathering the data you will need for your graph. For Reflect 
today, please think of which unit of measurement you and your group chose. Why did you 
choose that unit? Raise your hand if you would like to tell us what your objects are and how 
your group decided to measure them. 


22 STUDENTS DO: Raise a hand to volunteer. Selected students describe items and explain 
process for selecting a unit of measure. 


TEACHER SAY: How would your data be different if you had picked a different unit of mea- 
surement? What would be different, for example, if you collected data about pencil length in 
centimeters versus millimeters? Share your thinking with your Shoulder Partner. 


oo STUDENTS DO: Talk to partners about the differences they might observe if the same 
A object is measured in centimeters versus millimeters. 


TEACHER SAY: What did you decide? What would the differences be? Please raise your hand if 
you would like to share your thinking with the class. 


де STUDENTS DO: Raise а hand to volunteer. Selected students share thinking about the rela- 
tionship between millimeters and centimeters when measuring the same object. 


TEACHER DO: Listen to the ideas students come up with, specifically looking for the idea that the 
numbers would be larger in millimeters compared to centimeters. This discussion is critical in help- 

ing determine whether or not students are developing an understanding of the relationship between 

millimeters and centimeters. 


TEACHER SAY: There is one more question I would like to ask you. I measured the length of 
an eraser in centimeters and it is 5 centimeters long. I measured it again in millimeters and it is 
50 millimeters long. Why is the number in millimeters larger than the number in centimeters? 
Share your thinking with your Shoulder Partner. 


52 STUDENTS DO: Talk to partners about why the number gets higher when the unit of mea- 


surement gets smaller. 
TEACHER SAY: Please raise your hand if you would like to share your thinking. 
oo STUDENTS DO: Raise a hand to volunteer. Selected students share understanding of the 


CÍA relationship between smaller units of measurement and larger numbers (and/or larger units of 
measurement and smaller numbers). 


CHAPTER 1 55 


 еѕѕоп Overview 


In this lesson, students complete a final Students will: ° Assessment 
assessment for the chapter and use a + Create a line plot using their СТЕ 
checklist to self-assess. collected data. 
+ Evaluate their personal progress * Checklist 
using a checklist. ° Line plot 


+ Explain how they will use their 
new learning in their daily lives. 


e Millimeter 


° Create a large copy of the Length of KG2 Students’ Feet in Centimeters line plot. ы. оҒа ES Students’ 
See Chapter Preparation for Lesson 10 for detailed instruction. Feet in Centimeters line 
plot (from Lesson 9) 


e Write the checklist from the Mathematics Student Book on the board. See student 
book or Chapter Preparation for Lesson 10. 


° Large copy of Length of 
KG2 Students’ Feet in 
Centimeters line plot 


e Checklist written on 


board 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER DO: Display the line plot from Lesson 9 beside the KG2 line plot. Direct students’ 
attention to the graphs. 


52 STUDENTS DO: Observe the two line plots. 


TEACHER SAY: What do you notice about these graphs? How are they the same? How are they 
different? I am going to give you 30 seconds of Think Time while you analyze, or carefully look, 
at both graphs. 


=. STUDENTS DO: Mentally compare the two line plots. 


TEACHER SAY: Now turn and talk to your Shoulder Partner about what you notice about the 
graphs. When you are ready to share your thinking, raise your hand. 


00 STUDENTS DO: Share thinking with a Shoulder Partner. Raise a hand to volunteer. 
az я A 
Selected students share observations with the class. 


TEACHER DO: Encourage students to share what they see. Some students might point out that the 
x marks are the same. Some of them may notice that the lengths have changed. If they do not realize 
that the sizes are smaller, bring it to their attention. 


TEACHER SAY: What could you infer, which is a fancy way of saying conclude or decide, about 
the people represented when looking at these two line plots? Raise your hand to share your 
thinking. 


22 STUDENTS DO: Raise a hand to volunteer. Selected students share thinking. 


TEACHER DO: See if students can infer that the second line plots data is made up of younger 
people with smaller feet. 


TEACHER SAY: Yes, we could infer that the people represented in this line plot might be 
younger and therefore have smaller feet. What might happen if we graphed the data of students 
in Primary 6? Turn and Talk to your Shoulder Partner. 


22 STUDENTS DO: Share thinking with a Shoulder Partner. 
TEACHER DO: Listen to the conversations students are having. See if they think that the numbers 


on the bottom of the graph would be larger or smaller. Take note of students who do not understand 
that larger feet would result in larger numbers on the bottom of the graph. 


Q: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Today you will use all of the data that you and your group gathered from 

our last class and create your own line plot. Remember, this project is an assessment so make 
sure that you take your time and do your best work. This project will show me what you have 
learned and what you still need to work on. To help you, you will use a checklist in your student 
book so you can double-check that you have completed all parts of the assessment to the best of 
your ability. I will use the same checklist to assess your work. 


TEACHER DO: Display the large copy of the checklist you created. 


TEACHER SAY: Let’s be teachers and practice using the checklist to see how well this student 
did. 


TEACHER DO: Read aloud each item on the checklist. For each item, stop and ask students to look 
at the line plot and decide whether or not the “student” met the requirements. They can show their 
agreement or disagreement using Thumbs Up and thumbs down. 


TEACHER SAY: If you did not finish measuring objects from our last class, you can use the first 
part of today’s lesson to catch up. Please turn to page Lesson 10: Apply in your student book 
and begin working on your line plot. 


2.2 STUDENTS DO: Turn to page Lesson 10: Apply. Work independently to create a line plot 
displaying the measurement data they collected during Lesson 9. 


Note to the Teacher: After the lesson, collect the students books and evaluate their work using the assessment 
checklist. Consider meeting individually with students who did not do well to ask them questions about 
their work, such as the following: 

° Why did you select this unit of measurement? 

° What statement can you make from the data? 

° Is your work appropriately labeled? 

° How might you improve your line plot? 


For students who were able to complete the line plot quickly and accurately, consider meeting with them 
individually to ask questions that challenge them to think beyond the assessment, such as the following: 
° Under what circumstances might your data change? 
° Why might the numbers on the number line change? 
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с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: An important part of learning is reflecting on what you have learned and 
thinking about what it means to you. How does it change what you knew or thought you knew? 
How will you use this new information? For Reflect today, you will reflect on your learning over 
the first 10 math lessons. Take a moment to think quietly about what you have learned about 
measurement, data, and graphing. What new skills or math concepts did you learn? How can 
you use that new learning? I will call on many of you after about a minute. 


pid STUDENTS DO: Reflect quietly about their learning for about 1 minute. 


TEACHER DO: Let students know when to wrap up the quiet reflection. Use Calling Sticks or 
another method to select students to share thinking. 


© Ә STUDENTS DO: Share thinking about the new skills and concepts they have learned and 
how they can use the new learning in daily life. 


TEACHER DO: Record students’ ideas on the board or on chart paper. Students may also men- 
tion something about the anchor charts, group work, or other aspects of the first 10 math lessons. 
Encourage all students to share thinking and be open to ideas you did not previously consider. 


TEACHER SAY: I really enjoy hearing your thinking and ideas. I love hearing how you are 
using your new skills and knowledge. We will continue to learn more together over the next ten 
math lessons. As you learn new things, think about how they connect to what you already know. 
Great job, everyone. I am very proud of you. 


PRIMARY 3 


Mathematics 
WHO AM 1? 
LIVING HEALTHY 
Chapter 2 


Lessons 11 to 20 


Chapter Overview 


Chapter 2: Lessons 11 to 20 


Chapter Overview: 


In Chapter 2 of Primary 3 Mathematics, students focus on reading and writing numbers to 100,000 using 
numerals (standard form), visual models (base ten blocks or pictures), and expanded form. This is a contin- 
uation of work students completed in Primary 2 with numbers up to 1,000. Students explore the concept 
that each place is 10 times greater than the one before it. Students also practice ordering sets of larger num- 
bers from least to greatest and greatest to least. Reading and writing large numbers will continue throughout 
Primary 3. Mastery is not expected after this chapter, as exposure will continue over the course of the year. 
In the second half of this chapter, students investigate multiplication, a primary focus throughout Primary 
3. Students connect arrays, repeated addition, and skip counting and explore how multiplication is often 
more efficient at finding a total. Students learn the terms and symbols associated with multiplication. 
Through a game, students make the connection between multiplication and equal groups. The Commu- 
tative Property of Multiplication is also introduced. This supports the development of a deep conceptual 
understanding of multiplication and, eventually, division. 


COMPONENT DESCRIPTION LESSONS 
During this daily routine, students build fluency in 10 to 15 minutes 
Connect previously learned skills, make connections between prior 


learning and the upcoming Learn segment, and discuss 
mathematics concepts. Students may be introduced to 
an engaging, real-world math problem that establishes a 
purpose for learning a new skill or concept. 


Learn During this daily routine, students learn and apply 35 to 45 minutes 


various math skills and concepts. Students engage in 
exploration, experimentation, problem-solving, col- 
laboration, and discussion to build understanding and 
application of new skills and concepts and make connec- 
tions to prior learning. Students learn to think and work 
like mathematicians and persevere in developing founda- 
tional understanding of challenging skills and concepts. 


ay Reflect During this daily routine, students develop their ability 5 to 10 minutes 


to express mathematical ideas by talking about their 
discoveries, using math vocabulary, asking questions to 
make sense of learning tasks, clarifying misconceptions, 
and learning to see things from their peers' perspectives. 
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Learning Indicators 


Throughout Lessons 11 to 20, students will work toward the following learning indicators: 


B. OPERATIONS AND ALGEBRAIC THINKING: 

1.а. Explain products of whole numbers. 
1.4. Use strategies to solve multiplication and division 
problems, including: 

1)Manipulatives 

2)Drawings 

3)Arrays 

4) The relationship between multiplication and division 


C. NUMBERS AND OPERATIONS IN BASE TEN: 
1.a. Read and write numbers to 100,000 using numerals 
and expanded form. 

1.b. Order a set of up to five numbers with values up to 
100,000 from least to greatest or greatest to least. 

1.c. Identify arithmetic patterns, including those in addi- 
tion and multiplication fact families. 


Computational Thinking 


Throughout Lessons 11 to 20, students will work toward the following learning indicators: 


B. OPERATIONS AND ALGEBRAIC THINKING: 
1.d. Use strategies to solve multiplication and division 
problems. 


C. NUMBERS AND OPERATIONS IN BASE TEN: 


1.c. Identify arithmetic patterns, including those in addi- 
tion and multiplication fact families. 
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6-2 Pacing Guide 


LESSON 


11 


12 


13 


14 


15 


16 


17 


18 


19 


INSTRUCTIONAL FOCUS 


Students will: 
+ Explain how the value of a digit can change based оп its place value. 
> Apply strategic thinking to construct a four-digit number with a high value. 


Students will: 
+ Read and write numbers up to the Thousands place in standard form. 
+ Read and write numbers up to the Thousands place in expanded form. 
e Create visual models of numerical value. 
+ Compare numbers using symbols. 


Students will: 
+ Read and write numbers up to the Hundred Thousands place. 
+ Compare and order numbers ир to the Hundred Thousands place. 


Students will: 
° Skip count by 2s, 5s, or 10s. 
+ Read and write numbers up to the Hundred Thousands place in standard form. 
+ Read and write numbers up to the Hundred Thousands place in expanded form. 
° Order a series of numbers up to the Hundred Thousands place. 


Students will: 
e Identify and practice strategies for counting groups of objects. 


Students will: 
+ Use a variety of strategies to calculate the total number of items in an array. 
+ Explain the strategies they used to calculate the total number of items in an array. 
+ Solve repeated addition problems. 


Students will: 
e Skip count by 3s. 
+ Use drawings, arrays, equations, and physical models to solve repeated addition and 
multiplication problems. 
+ Express repeated addition problems as multiplication problems. 
+ Compare numbers using symbols. 


Students will: 
° Compare arrays to equal groups. 
+ Explain how repeated addition and multiplication equations are related. 
+ Explain products of whole numbers. 
° Compare two products using greater than, less than, and equal to symbols. 


Students will: 
e Solve multiplication problems using arrays. 
e Investigate the Commutative Property of Multiplication using arrays. 
° Create arrays to model the Commutative Property of Multiplication. 
e Explain multiplication and the Commutative Property of Multiplication. 
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LESSON INSTRUCTIONAL FOCUS 


20 Students will: 
° Solve multiplication problems using arrays. 
° Think strategically to solve a mathematical problem. 
° Use arrays to solve a real-world problem. 


Chapter Preparation for Teacher 


For Lesson 11: 
° Write the numbers 1 to 9 on note cards large enough for students to see. 
° Print out or create a set of number cards 1 to 9 (one set per small group of students). See 
Number Cards 1—10 Blackline Master. 
“ Remove the 10 card from each deck. 


For Lesson 12: 
° Create a place value table on the board or on a poster: 


+ Optional: Print a large copy of the Base Ten Manipulatives—Teacher Blackline Master. 


For Lesson 13: 
° Print one copy of the More or Less Than 1,000? Blackline Master. 
° Create а blank place value chart to the Hundred Thousands place. Create enough rows to 
record several numbers. 
e In the first row, write the number 67,459. 


Hundred Ten 
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° Create a large version of the Population of Egyptian Cities chart shown below. 


• Note: If students are struggling with place value concepts, consider including fewer cities 
in your chart. Be sure to include cities with populations in the ten thousands and hun- 
dred thousands. 

° Create note cards showing the names of the cities (from the Population of Egyptian Cities 
chart) on the front and their population on the back. 

• Note: If you have reduced the number of cities in your chart, create only the population 
cards you need. 

+ Have available population information for your city or town. 


For Lesson 14: 
+ Make sure the place value chart from Lesson 13 is prominently displayed for reference. 


For Lesson 15: 
° Print image of grocery store іп a large format for board. See Grocery Store Blackline Master. 
(Students will have the same image in the Mathematics Student Book.) 
e If desired, an actual photo of a market or grocery store can be used. 
+ Have available poster paper or chart paper to record students’ observations. 


For Lesson 16: 
° Print one copy of the Array Cards Blackline Master. 


For Lesson 17: 
+ Cut long pieces of string to form three string circles large enough for four to six students to 
stand inside. 


For Lesson 18: 
+ Gather six-sided dice (one die for each pair of students). If dice are not available, either create 
them using the Six-Sided Die-Number Cube Net Blackline Master or create and use the Six- 
Sided Spinner Blackline Master. 


For Lesson 20: 
° Print two 10 x 10 Array Blocks Game Boards (see the Array Blocks Game Board Blackline 
Master) or create two large 10 x 10 grids on the board. 
e Gather six-sided dice (one die for each pair of students). 
° Have available coloring tools for students. 


CHAPTER2 63 


Materials Used 


Student book Pencils Chart paper Poster paper 


Ф 


Large string circles Scrap paper Six-sided die Crayons 


KIN 


Markers Colored pencils Large place value chart Large number cards 


= 


Base ten manipulatives Base ten blocks 
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 еѕѕоп 11 Overview 


In this lesson, students develop a deeper Students will: ° Digit 
understanding of place value. They + Explain how the value of a digit 

" А6 г + Number 
explore the difference between a digit can change based on its place 
and a numbers value, for example, how а value. ° Place value 
3 is not always a 3 and can represent dif- + Apply strategic thinking to con- o Menard 
ferent values, such as 30, 300, or 3,000. struct a four-digit number with a 

high value. 


° Create a large teacher set of number cards 1 to 9. 


° Print out or create a set of number cards 1 to 9 (one set per small group of stu- 
dents). See Number Cards 1-10 Blackline Master. 


+ Remove the 10 card from each deck. 


“ Large number cards 1 to 9 


e Student sets of number 
cards 1 to 9 (one set per 
small group) 


+ Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


Note to the Teacher: The first question, “Is a З always a 32,” may seem simple at first. However, allow a 
few minutes for students to really explore the question. The digit 3, when in different place values, has 
different numerical values. Allow students to use their language to explore and develop this conceptual 
understanding. 


1. TEACHER SAY: As we begin our next topic in math, I want to ask you a question. It is a 
tricky question, so we will talk with Shoulder Partners. Is a 3 always worth 3? 


22 STUDENTS DO: Talk to a Shoulder Partner to answer the question. 


TEACHER DO: Call on students to share. 


да STUDENTS DO: Selected students share thinking. 


TEACHER DO: If no one identifies that a 3 could also be 30, 300, and so on, ask probing ques- 
tions, such as: 

° What would happen if there was another digit after the 3? 

° What would happen if there were two more digits after the 3? 


TEACHER SAY: You are really growing your brains by thinking about challenging questions. 
Let’s practice reading a few numbers now so that we can see what this looks like. 


2. TEACHER DO: Write several numbers with a common digit on the board, such as 4; 4,672; 84; 
and 491. Ask the class to read each number chorally. The purpose of this exercise is to hear larger 
numbers and connect to the idea that the place of a digit in a number changes its value. A 3 is not 
always read “three,” depending on where it is in the number. 
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Ap: Learn (35 to 45 minutes) 


Directions 
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1.TEACHER DO: Show the number 3,456 using your large number cards. 

TEACHER SAY: Today we are going to deepen our understanding of place value. 1 showed the 
number 3,456 with note cards. This number is made up of the digits 3, 4, 5, and 6. Watch as 1 
take those same digits and mix them around. 

TEACHER DO: Create the number 6,543 with cards. 

TEACHER SAY: Let's look at this number. It is made up of all of the same digits, so it must 
be the same number. If you agree with me, give me a Thumbs Up. If you think it is a different 
number, give me a thumbs down. 

2% STUDENTS DO: Respond to the question. 

TEACHER DO: Call on various students to share thinking. 

TEACHER SAY: These are not the same numbers. The order of the digits matters. When they 
are in a different place, their value is different. This is called place value. Practice saying this 
number with me. 

TEACHER DO: Point to the number 6,543. 

TEACHER SAY: Six thousand, five hundred forty-three. 

aS STUDENTS DO: Say six thousand, five hundred forty-three. 

TEACHER SAY: This number has four digits. A digit is one numeral, either 0, 1, 2, 3, 4, 5, 6, 7, 
8, or 9. In this large number, the 6 is in the Thousands place. It stands for 6 Thousands. Raise 


your hand if you can tell me the value and the place value of the 5 in this number. 


ee STUDENTS DO: Raise a hand to volunteer. Selected students share answers until the correct 
С 388 answer is shared. 


TEACHER DO: Repeat procedure for the 4 and 3. 


22 STUDENTS DO: Raise a hand to volunteer. Selected students share answers until the correct 
answers are shared. 


TEACHER SAY: Great job. If I put these digits in a different order, I am changing their place 
value and changing the value of the whole number. 


2.TEACHER DO: Draw the game board below so the class can see. 


ЕГІ” 


TEACHER SAY: Now we аге going to play а new game called the Place Value Game. I drew four 
boxes on the board. 


TEACHER DO: Touch each box starting with Ones and explain their value. 
TEACHER SAY: I have a box for Ones, Tens, Hundreds, and Thousands. 


TEACHER DO: Point to Discard box. 


TEACHER SAY: I also have a Discard box and cards with the numbers 1 to 9. The goal of this 
game today is to make the greatest number possible. To play the game, you will turn over a card 
and choose where to put the digit. You will decide if it should go in the Ones, Tens, Hundreds, 
or Thousands box. If you do not want to use the number, you can put it in the Discard box, but 
you can only use the Discard box one time. Once you have placed a digit in place, you cannot 
move it. We will play a round together. 


TEACHER DO: Please open your Mathematics Student Book to page Lesson 11: Apply. 


=. STUDENTS DO: Open Mathematics Student Book. 


TEACHER DO: Turn over a number card. 


TEACHER SAY: I drew a (number). Decide which place value you would like to assign 
that number and write it in the box. Remember, we are trying to make the greatest number we 
can. 


p ¿4 STUDENTS DO: Decide where to put the first number and write it in a box. 


TEACHER DO: Give students a moment to write the number themselves and then choose a place 
value box to write the digit on the board. Explain your thinking. Example: “I drew a 1. One is a 
small number. If I write it in the Thousands place, I do not think I will be able to make the greatest 
number. So I think I will put it in the Ones place.” Remind students that their work does not need 
to be the same as yours. 


TEACHER DO: Continue to draw cards until all boxes have been filled, giving students time to 
record choices in the books. 


52 STUDENTS DO: Continue to play game, recording choices іп the book. 


TEACHER SAY: My number is (state number from board). Please raise your hand if your 
number was greater than mine. 


pid STUDENTS DO: Raise hands to respond. Selected students share numbers with the class. 


3. TEACHER SAY: Great, now we will play this game in small groups. You will take turns 
drawing a card. Each of you will decide where you want to put the number and record it in your 
book. You are not deciding as a group. After your group has drawn five cards and your boxes are 
filled, you will compare answers and see who has the greatest number. 


TEACHER DO: Put students into groups of three or four to play the game. Distribute sets of 
number cards to each group. 


Note to the Teacher: ‘This game can also be played with partners or the whole class, depending on class size. 
Students should eventually recognize they have to think strategically about creating large numbers. 


pad STUDENTS DO: Move to work with small groups. Take student books and pencil. Play sev- 
eral rounds of the game. After each round, compare 4-digit numbers with the other numbers 
in the group. 


TEACHER DO: Walk around the classroom and ask students how they are deciding where to put 
the numbers. 


22 STUDENTS DO: Put away all materials. 
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с» Reflect (5 to 10 minutes) 


D IFECTLONS 1.ТғАСНЕВ SAY: Today you played а new game called the Place Value Game. For Reflect, 

y you play: ES 
please open your book to page Lesson 11: Math Journal and write about a strategy you used to 
make the greatest number. 


2.2 STUDENTS DO: Respond to the reflection and writing prompt. 


TEACHER DO: Walk around and read what students write. If time allows, ask two to four students 
to share with the class. 


00 STUDENTS DO: Put away all books and materials. 
a 


TEACHER SAY: Today you used both logic and strategy to play the Place Value Game. These 
are important practices in mathematics. Professional mathematicians use logic and strategy in 
their work too, just like you. 
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 еѕѕоп 12 Overview 


In this lesson, students practice writing Students will: + Expanded form 
numbers to the Thousands place using + Read and write numbers up to een 
standard notation and expanded form the Thousands place in standard 

and create visual models of Base Ten form. + Less than 

blocks to show the numerical value of + Read and write numbers up to SS Said 
their numbers. Then they compare num- the Thousands place in expanded 

bers with other students using greater form. * Thousand 


than or less than. 


° Create a large place value chart on the board or on a poster. 


° Optional: Print a large copy of the Base Ten Manipulatives—Teacher Blackline 


Master. 


+ Create visual models of numerical 
value. 
+ Compare numbers using symbols. 


° Large place value chart 


+ Base Ten blocks (optional) 


° Optional: Large copy of 
the Base Ten Manipula- 
tives—Teacher Blackline 
Master 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER DO: Display place value chart showing Ones, Tens, Hundreds, and Thousands. If you 
have Base Ten blocks available, bring those out also. 


TEACHER SAY: In our last math class, we wrote and read numbers in the thousands. Today we 
will explore what these numbers actually look like and compare them. I want to show you some 
models of these numbers. You may remember them from Primary 2. Raise your hand if you can 
tell me something about each of these models. 


TEACHER DO: Show the Ones, Tens, and Hundreds models one at a time (using the chart, paper 
models, or Base Ten blocks). Start with the unit cube (Ones) and then show the Tens rod and then 
the Hundreds square. Allow a few students to share what they know about each one. Make sure 
everyone hears and is clear that the unit cube represents 1, the rod represents 10 because there are 10 
unit cubes combined, and the Hundreds square represents 100 because there are 100 unit cubes, or 
10 Tens rods, combined. 


22 STUDENTS DO: Raise a hand to share something they know about each model the teacher 
shows. 


2.TEACHER DO: Display or point to the Thousands model. 
TEACHER SAY: Now let's look at this new model. Turn and talk to your Shoulder Partner 
about what you notice about this model and what you think it represents. I will use Calling 


Sticks to hear from three people. 


52 STUDENTS DO: Talk to Shoulder Partner about the new model. Selected students share 
ideas. 
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- 


Directions 
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Note to the Teacher: If necessary, explain that the Thousands cube represents 1,000 because there are 1,000 
unit cubes, or 100 Tens rods, or 10 Hundreds squares combined. If Base Ten blocks are available, consider 
stacking 10 Hundreds squares so students can see it matches the Thousands cube. 


Ж Learn (35 to 45 minutes) 


1. TEACHER SAY: We will extend our lesson on place value today using drawings to help us 
model big numbers. Today each of you will practice working with numbers to the Thousands 
place. First, I will model what you will do. 


TEACHER DO: Write 4,984 on the board. 


TEACHER SAY: You will need to choose a number іп the thousands. I chose this number. Read 
this number with me: Four thousand, nine hundred eighty-four. 


2.2 STUDENTS DO: Read number aloud with teacher. 


TEACHER SAY: Now I need to draw this number using the same shapes from the Base Ten 
blocks. Show me on your fingers how many Thousands 1 need to draw. 


22 STUDENTS DO: Hold up 4 fingers. 


TEACHER SAY: Yes, I need to draw 4 large cubes in the Thousands box. My cubes do not need 
to be perfect. 


TEACHER DO: Draw cubes. These drawings do not have to be perfect but need to be different 
enough in shape to not look like Hundreds. 


Tinmarnb ІНіткігені. Tera Piers 


TEACHER SAY: How many squares do I need to draw in the Hundreds box? Show me on your 
fingers. 


22 STUDENTS DO: Hold up 9 fingers. 
TEACHER DO: Draw 9 large squares. Repeat with remaining units until entire number is drawn. 


TEACHER SAY: Now that we have finished drawing the number, we will write it in expanded 
form. Remember, expanded form means we get to see the value of the number as an addition 
problem. Talk to your Shoulder Partner about what 4,984 would be in expanded form. When 
you are ready, raise your hand. 


@@ STUDENTS DO: Talk to Shoulder Partner about how they would write 4,984 in expanded 
form. Raise hand to volunteer. Selected students share answers. 


TEACHER DO: Call on a student to share and then write 4984 = 4000 + 900 + 80 + 4 on the 
board. 


TEACHER SAY: These are your first three steps. When you have finished choosing your 
number, drawing it, and writing it in expanded form, you will compare your number with other 
students’ numbers. We have special signs we use in math to show greater than, less than, and 
equal to. Raise your hand if you remember what they are. 

© STUDENTS DO: Raise hand if they remember. 

TEACHER DO: Call on students to draw and name each symbol on the board. 

22 STUDENTS DO: Selected students draw <, >, and = on the board and name each symbol. 
TEACHER SAY: When do we use the equal sign? 

a. STUDENTS DO: Raise hand to volunteer. Selected students share ideas. 


TEACHER DO: If necessary, explain that whenever we use the equal sign, the value is the same, or 
balanced, on each side. Write 2 + 2 = 4 on the board. 


TEACHER SAY: 2 + 2 is the same thing as 4. When do we use the greater than or less than 
signs? 


ae STUDENTS DO: Raise hand to volunteer. Selected students share ideas. 

TEACHER DO: Write 4,984 2,026 on the board. 

TEACHER SAY: We use these signs to show comparisons between numbers. It is a much 
quicker way than writing the words “is greater than” or “is less than” each time. Who can come 
up and write the correct symbol between these two numbers? How do you know which number 
is greater? 


TEACHER DO: Call on a student to write the symbol on the board. 


@@ STUDENTS DO: Selected student writes a symbol on the board and explains how they 
know that 4,984 is greater than 2,026. 


TEACHER DO: If necessary, help students understand why the greater than symbol is the correct 
symbol. 


TEACHER SAY: You can remember how to use these symbols because they are like a crocodile's 
mouth. The crocodile always wants to eat the bigger number. So the big mouth is always facing 


the number that is greater. 


TEACHER DO: Draw teeth on the greater than and less than signs. 


Note to the Teacher: Later in this chapter, students will learn another method to help them correctly place 
the symbol and move away from the pictorial representation. 


TEACHER DO: Repeat the procedure above using 1,001 ___ 3,980. 
TEACHER SAY: Please take out your student book and turn to page Lesson 12: Apply. 
pid STUDENTS DO: Take out books and turn to page Lesson 12: Apply. 


TEACHER SAY: Read each step silently along with me. 
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Directions 
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22 STUDENTS DO: Read along silently with the teacher. 

TEACHER DO: Answer any questions students have about the work. 

TEACHER SAY: If you finish early, please try the challenge work. 

es STUDENTS DO: Complete the first three steps independently. Compare chosen numbers 
to those of three other students. If finished early, work on the challenge questions in student 
book. 

TEACHER DO: Walk around the room and observe students, offering help if needed. Remind 


students that models can be a quick sketch. Ask students about strategies used to determine which 
number is greater. 


с» Reflect (5 to 10 minutes) 


1. TEACHER SAY: We have learned about numbers to the Thousands place so far. What do you 
think happens when the numbers get even bigger? Please turn and talk with your Shoulder 
Partner to answer this question. 


52 STUDENTS DO: Talk with partner to discuss bigger numbers. 

TEACHER DO: After about 1 minute, ask students questions such as: 
e What do you think the place value is after Thousands? What about after that? 
° What could we count with numbers bigger than a thousand? 
° When do we use these really big numbers? 

After a few minutes, bring the class back together with an Attention Getting Signal. 


TEACHER SAY: Let's hear some ideas as a whole class. Who would like to share? 


ee STUDENTS DO: Raise hand to volunteer. Selected students share ideas. All students listen 
«88 and respond appropriately. 


 еѕѕоп 13 Overview 


LESSON OVERVIEW LEARNING OBJECTIVES KEY VOCABULARY 
Students explore really big numbers. Students will: + Expanded notation 
Students consider what these numbers + Read and write numbers up to the 
е А қ + Hundred thousands 
represent in life and practice reading and Hundred Thousands place. 
writing them in standard notation. + Compare and order numbers up * Standard form 
to the Hundred Thousands place. 6 break 
LESSON PREPARATION FOR THE TEACHER MATERIALS 
° Print one copy of the More or Less Than 1,000? Blackline Master. ° More or Less Than 1,000 
+ Have available the sets of number cards 1 to 9 students used in Lesson 11. Blackline Master (one 


copy) 


+ Large version of the Pop- 


° Create a place value chart to the Hundred Thousands place. 


° Create a large version of the Population of Egyptian Cities chart in Chapter Prepa- 


ulation of Egyptian Cities 
ration for Lesson 13. le 


chart 


° Create note cards showing the names of the cities from the Population of Egyptian ИЕ и 
Cities chart оп the front and their population on the back. Be 
cities on the front and 


+ Prepare place value chart to the Hundred Thousands place, filled in with the their population on the 
number 67,459. back 
° Have available population information for your city or town. + Place value chart to the 
Hundred Thousands place 


e Student sets of number 
cards 1 to 9 (one set per 
small group) 

° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


D 1reCtlONS 1.ТЕАСНЕНВ SAY: In our last math class, we talked about numbers bigger than 1,000. Let's 
look at some pictures and think about whether they would contain real things that are more 
than 1,000. I will show you three pictures. For each picture, think for a moment and then stand 
up if you think the picture shows more than 1,000. Stay seated if you think the picture shows 
less than 1,000. We will talk about each picture with partners and then as a whole group. 


TEACHER DO: Show each picture from the More or Less Than 1,000 Blackline Master one at a 
time. Allow time for students to stand or sit and then ask Shoulder Partners to turn and talk about 


each one in turn. After a few minutes of student partner talk, ask volunteers to share their thinking. 


92 STUDENTS DO: Observe pictures and determine whether they show more or less than 
1,000. Talk to a Shoulder Partner about each picture. Share with the whole class, if selected. 


TEACHER SAY: Great conversation. Today we are going to talk about even bigger numbers. 
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Q: Learn (35 to 45 minutes) 


Directions 


74 CHAPTER2 


1.TEACHER DO: Display the place value chart you prepared showing the number 67,459. 
TEACHER SAY: Today we are going to add even greater numbers to our place value work. 
TEACHER DO: Point to each place as you discuss it. 


TEACHER SAY: It takes 10 Ones to make a Ten. It takes 10 Tens to make a Hundred. It takes 
10 Hundreds to make a Thousand. Each place has a value 10 times greater than place to its 
right. How many Thousands do you think it takes to make Ten Thousand? Whisper the answer 
into your hand. 


@@ STUDENTS DO: Whisper: 10. 


TEACHER SAY: If you whispered 10, you are correct. It takes 10 Thousands to make Ten 
Thousand. 


TEACHER DO: Point to the number 67,459 in the place value chart. 
TEACHER SAY: When I count to 3, try to say this really big number out loud. 1, 2, 3. 
13 STUDENTS DO: Try to say the number aloud. 


TEACHER SAY: Thank you for trying. Let’s read this really big number, starting with the small- 
est parts first. 


TEACHER DO: Cover everything but the Ones and have students chorally read it. Then show the 
Tens and Ones, progressing each time to reveal all the numbers. 


Ө Ө STUDENTS DO: Chorally read each revealed number (nine; fifty-nine; four hundred 
fifty-nine; seven thousand, four hundred fifty-nine; and sixty-seven thousand, four hundred 
fifty-nine). 


TEACHER SAY: When we have really big numbers like this, we write а comma in between the 
Thousands and Hundreds. This is a cue for us to pause. So this number is read sixty-seven thou- 
sand (emphasize pause here), four hundred fifty-nine. 


2. TEACHER SAY: The same is true if we have digits in the Hundred Thousands place. These are 
really, really big numbers. 


TEACHER DO: Write a 2 in the Hundred Thousands place, changing the number to 267,459. 


TEACHER SAY: Turn to your Shoulder Partner and tell them how you think you would read 
this really, really big number. 


44 STUDENTS DO: Read the number to Shoulder Partner. 


TEACHER SAY: Let's read it all together. Two hundred sixty-seven thousand (emphasize the 
pause at the comma by pointing to each number and the comma), four hundred fifty-nine. 


52 STUDENTS DO: Read the new number aloud with the teacher. 


TEACHER DO: Make sure students understand they can use the names of each place to help them 
understand how to read the number. 


3. TEACHER SAY: Now let’s work with really big numbers. Today we are going to look at Egyp- 
tian cities with really big populations. The population of a city means the number of people 
who live there. Some are in the ten thousands and some are in the hundred thousands. 


TEACHER DO: Display the large Population of Egyptian Cities chart. 
TEACHER SAY: First, let’s practice saying the name of each city and its population. 


52 STUDENTS DO: Go through the list of cities and practice saying the name and its рорша- 
tion with the teacher. 


TEACHER SAY: Let’s order these cities from largest to smallest, or from most to least popu- 
lated. Where should we start? Raise your hand if you have an idea. 


ӨӨ STUDENTS DO: Raise hand to volunteer. Selected students share an idea about how to 
begin ordering the populations. 


TEACHER DO: Discuss students’ ideas. Students may recognize that numbers with the most digits 
are the largest. Students may also recognize that, in order to compare the numbers with six digits, 
they have to look at the Hundred Thousands place. Be sure students have identified and discussed 
effective strategies for ordering the populations. 


TEACHER SAY: I have created cards with the names of these cities on one side and their pop- 
ulations on the other. I will pull Calling Sticks and, if I call your name, I will hand you a card. 
Hold your card so the population faces the class and the name faces you. 


TEACHER DO: Call students to come to the front of the room. Give each of them a random card. 
Be sure you do not hand out the cards in numerical order. 


ФӘ STUDENTS DO: Selected students go to the front of the room and stand with the popula- 
tion numbers on their cards facing the class. 


Note to the Teacher: Let students make mistakes in this activity and correct each other if they need to. Also, 
give students time to explain their thinking. 


TEACHER SAY: Let’s work together to put our population data in order from greatest to least. 
Look at the chart and see if you can decide which number should come first. Turn to your 
Shoulder Partner and share your thinking. 


pas STUDENTS DO: Talk to a Shoulder Partner about which number is the greatest. 


TEACHER SAY: Raise your hand if you have an idea. I also want to hear the strategies you are 
using to decide. 


as STUDENTS DO: Raise a hand to volunteer. Selected students share answers and explain 
strategies used. 


TEACHER DO: Repeat process until all numbers are in order from greatest to least. 


4. TEACHER SAY: Great job organizing our cities from greatest to least by population. Please 
open your student book to page Lesson 13: Apply. 


88 STUDENTS DO: Find page Lesson 13: Apply. 


TEACHER SAY: Now you will work with a small group to play the Place Value Game we played 
in Lesson 11. However, this time you will have numbers to the Hundred Thousands place. And, 
as an added challenge, your new goal is to make the smallest number possible that still uses all 
the places shown. Good luck. 


TEACHER DO: Answer any questions students have about the directions. Put students into small 
groups of four or five. Give each group a set of number cards 1 to 9. 


92 STUDENTS DO: Move to work with small groups. Take student books and pencil. Play 
several rounds of the game. After each round, compare six-digit numbers with other numbers 
in the group. 
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TEACHER DO: Walk around the classroom and ask students how they are deciding where to put 
the numbers. 


p44 STUDENTS DO: Put away all materials. 


Note to the Teacher: ‘This game can also be played with partners or the whole class, depending on class size. 


с» Reflect (5 to 10 minutes) 


Dire CtlONS 1.ТЕАСНЕВ SAY: Excellent job reading, writing, and comparing really big numbers. On page 
Lesson 13: Math Journal, please think and respond to the question, “What strategies do you 
use to compare really big numbers?” 


© © STUDENTS DO: Reflect on learning. Write about the strategies used to compare large 


numbers. 


TEACHER DO: Be sure to review students’ entries. They will provide valuable information about 
students’ current understanding of place value concepts. 


76 CHAPTER 2 


 еѕѕоп 14 Overview 


In this lesson, students skip count to Students will: + Expanded notation 
prepare them for upcoming multiplica- + Skip count by 2s, 5s, or 10s. een 

tion lessons. They also read and write + Read and write numbers up to 

numbers up to the Hundred Thousands the Hundred Thousands place in + Less than 

place using standard notation and standard form. o Ө 

expanded notation. Finally, students + Read and write numbers up to қ 

order numbers up to the Hundred Thou- the Hundred Thousands place in * Skip count 


sands place. 


Display the place value chart from 
Lesson 13. 


expanded form. + Standard notation 
+ Order a series of numbers up to 


the Hundred Thousands place. MATERIALS 002 


° Large place value chart 
from Lesson 13 


e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


Note to the Teacher: Skip counting lays a foundation for understanding that multiplication is repeated 
addition. In Primary 2, students practiced skip counting by 2s, 5s, and 10s. Adjust this part of today’s 
lesson if needed (skip counting by other numbers, skip counting quickly by 2s, 5s, and 10s, and so on). If 
students cannot recall skip counting, follow this script, which will walk them through it slowly for counting 
by 2s. 


1. TEACHER SAY: We are going to practice counting to warm up our brains today. First, we will 
practice counting to 20 by ones, forward and backward. When I point my finger up... 


TEACHER DO: Point finger up. 
TEACHER SAY: We will count forward, and when I point my finger down... 
TEACHER DO: Point finger down. 


TEACHER SAY: We will count backward. Watch my fingers to know whether to count up or 
down. A closed hand means stop. 


TEACHER DO: Make a fist. 
TEACHER SAY: Ready, let’s begin. 
TEACHER DO: Count with students up and down to 20, stopping frequently at random points to 


switch the direction randomly. Example: point up—1, 2, 3, 4, 5, 6, 7, 8; point down—7, 6, 5, 4, 3, 
2; point up—3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13; point down—12, 11, 10, 9, 8. 


TEACHER SAY: Good, now let’s count to 20 forward and backward again. This time whisper 
every other number. So I will whisper 1 and say 2, whisper 3 and say 4, and so on. I will also be 
giving you hand signals so you know to count up or down. 


CHAPTER2 77 


~ 


Directions 
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„ii STUDENTS DO: Whisper and speak numbers. Spoken numbers should be multiples of 2. 


TEACHER DO: Count with students and continue to give hand signals so they are counting both 
up and down by 2s. 


TEACHER SAY: Great job. We are going to do it again, but instead of whispering every other 
number, you will just think the number in your head. 


52 STUDENTS DO: Count by 2s, only saying the multiples of 2 while going forward and 
backward. If students are able, progress beyond 20. 


TEACHER DO: Count with students and continue to give hand signals so they are counting both 
up and down by 2s. 


0: Learn (35 to 45 minutes) 


1. TEACHER SAY: Now we will transition back to working with really big numbers. Today 
you will work with some really big numbers but will break them down into parts. We did this 
before, but let’s do two together first so you can refresh your memory. 


TEACHER DO: Write 62,319 on the place value chart. 


TEACHER SAY: Turn to your Shoulder Partner and talk about how to say this number. See if 
you have the same answer. 


pid STUDENTS DO: Read the number to a Shoulder Partner. 


2. TEACHER SAY: Great. Remember that when we read this number, the comma tells us where 
to pause. Let's read it aloud together. 


pas STUDENTS DO: Read aloud the number with the teacher. 


Note to the Teacher: If many students did not read the number correctly, break it down again, where you 
cover all but the digit in the Ones place and read it, and then uncover the digit in the Tens place and read 
it, continuing in this manner until all six digits have been revealed and read. 


TEACHER SAY: We will not draw this number with picture models, but if we did, how many 
Thousands cubes would we need? Please raise your hand to share. 


00 STUDENTS DO: Raise a hand to volunteer. Selected students share answers until someone 
responds with the correct answer (2). 


3. TEACHER SAY: I would like you to try to write this number in expanded form. Remember 
that we are just learning to work with really big numbers, so it is okay if you are not completely 
sure what to do. Please turn to page Lesson 14: Apply in your student book. 


ase STUDENTS DO: Turn to page Lesson 14: Apply in the book. 


TEACHER SAY: Work by yourself or with your Shoulder Partner to write this number in 
expanded form in your student book. In a few minutes, we will talk about it together. 


22 STUDENTS DO: Complete the application page. 


Note to the Teacher: Some students may continue to struggle, and that is fine. In a moment, you will ask 
them to analyze any errors they made. 


TEACHER SAY: I will now share the expanded form of this number. Ifyou made an error, now 
is your time to correct it. 1 see that there is a 6 in the Ten Thousands place, so the digit 6 has a 
value of 6 Ten Thousands, or 60,000. I start by writing 60,000. (Write this on the board.) The 


next digit, 2, is in the Thousands place, so it has a value of 2,000, so I write + 2,000. (Write this 
on the board.) Let’s pause here. Look at your work and turn and tell your Shoulder Partner if 
you started this off the same way and, if not, what you now understand. 


22 STUDENTS DO: Analyze work and share with a Shoulder Partner what they did well and 
what they needed to change. 


TEACHER DO: Circulate and listen as students share, reminding them that identifying, discussing, 
and fixing errors is a great way to learn. After 1 to 2 minutes, use an Attention Getting Signal to 
bring the class back together. 


TEACHER SAY: What courageous students would like to share what they learned by making an 


error? 


ӨӨ STUDENTS DO: Selected students talk about the errors they made and what they now 
know. 


TEACHER SAY: I am so impressed with your learning. Thank you for sharing. Let's keep going. 
I now see the 3 digit in the Hundreds place, so I will add + 300 to my equation. (Write + 300 on 
the board.) The 1 is in the Tens place, so that is adding 10 more. (Write + 10 next on the board.) 
And finally, there is a 9 in the Ones place, so 1 will finish writing the expanded form of this 
number with + 9. (Write this on the board.) Please check your own work to make sure you have 
this number written correctly in expanded form. 


22 STUDENTS DO: Check work and adjust if needed. 
TEACHER SAY: Raise your hand if you would like to try one more together. 


Note to the Teacher: If the majority of your class needs or wants to do another problem together, do one 
more using the same process as above but with the number 762,319. If the majority of your class is ready 
for independent work, move on to the next step in the lesson. 


4. TEACHER SAY: Now you will do some more like these on your own. Below the sample 
problem(s) we did are some numbers that have been given to you to do and two spaces for 
you to make up your own really big numbers and write in expanded form. After you write the 
expanded form for each number, you will order them. You can choose whether you will order 
them from least to greatest or greatest to least. If you have a question about your work, please 
raise your hand. (Answer any questions that arise.) You may begin. 


00 STUDENTS DO: Work independently for the remainder of the Learn time period in the 
student book. Ask questions if needed. 
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y Reflect (5 to 10 minutes) 


Directions 
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1.TEACHER DO: Write five digits on the board. 
TEACHER SAY: For today’s Reflect, I have written five digits on the board. What is the biggest 
number you could make with those five digits? I will give you a minute to think and then you 


will Turn and Talk with your Shoulder Partner. 


ее STUDENTS DO: Think quietly for a moment. After the teacher gives a signal, Turn and 
ағаһ Talk with a Shoulder Partner, comparing answers. 


TEACHER DO: Listen to students' conversations and answers. 


TEACHER SAY: Did everyone agree on the answer? Did any partners come up with different 
numbers? Raise your hand if you could not agree on how to make the largest number. 


ss STUDENTS DO: Raise hand, if appropriate. Selected partners share numbers with the class. 
TEACHER DO: Write the numbers on the board and analyze them as a class. 


© © STUDENTS DO: Work together to analyze and compare the two numbers provided by 
classmates. 


TEACHER DO: If time allows, repeat the above procedure but this time looking for the smallest 
number possible. 


TEACHER SAY: You all worked hard today and have done a wonderful job learning about place 
value. 


 еѕѕоп 15 Overview 


This lesson lays the foundation for 
developing a deep understanding of 
multiplication. Students were introduced 
to arrays in Primary 2, and in this lesson 
they delve into multiplicative reasoning 


Students will: 
e Identify and practice strategies for 
counting groups of objects. 


as they share their observations about 
groups of objects. You will not yet talk 
about the work as multiplication. The 
focus is on seeing, identifying, and 
making groups as they develop strategies 
to solve real-world problems. 

In this lesson, students are introduced to 
multiplication with arrays in a grocery 


° Poster of grocery store 


Print image of grocery store in a large + Chart paper or poster 
format for board. See the Grocery Store paper 

Blackline Master. (Students will have the 
same image in their Mathematics Student 


Book.) 


° Mathematics Student 
Book and pencil 


store. They locate different arrays and 


find the total number of objects, sharing 


their strategies. 


Have available poster paper or chart 
paper to record students’ observations. 


СУ) Connect (10 to 15 minutes) 


Directions 


Note to the Teacher: This Connect begins with a picture of a grocery store with items in groups or arrays. 

This is designed to help students start to look for groups and think about how to efficiently determine the 
total (product). If you would rather use an actual image of a market or store where items are arranged in 
arrays, you are encouraged to do so. 


1. TEACHER SAY: Let's look together at this picture of a grocery store. Turn to your Shoulder 
Partner and discuss what you see in this picture and how the items are arranged. Give a Thumbs 
Up when you are ready to share your observations. 


22 STUDENTS DO: Turn and talk to Shoulder Partner about the what they see in the image 
and the arrangement of the objects. Give a Thumbs Up when ready to share. 


TEACHER SAY: Thinking like a mathematician, let's hear what you notice about this picture. I 
will record your observations on this chart paper (or on the board) so that we can discuss them 
later. 


TEACHER DO: Call on two to four students, or as many as time permits, to share their observa- 
tions. Encourage students to make mathematical observations and talk about the strategies they are 
using. A sample conversation with prompts is below. 


TEACHER: Tell me what you see. 

STUDENT: I see apples. 

TEACHER: How are the apples arranged? 

STUDENT: In rows (or groups or columns). 

TEACHER: How many rows (or groups or columns)? 

STUDENT: 4 rows. 

TEACHER: How many apples are in each row? 

STUDENT: 3. 

TEACHER: Okay. (Records 4 groups of 3 on chart paper.) So how many apples do you think there 
are? 
STUDENT: Answers may include 3 + 3 + 3 + 3 = 12 apples. 
TEACHER records students’ work on the chart paper. 
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il STUDENTS DO: Selected students share observations about the grocery store image. 


TEACHER SAY: Is there another way to find the total number of apples? 
=. STUDENTS DO: Selected students share strategies. 


TEACHER DO: Continue to record students’ observations. Each time, challenge students who are 
not making mathematical observations (“I see cans or bananas”) to find a new way to state observa- 
tions. Also, ask questions such as, “If there are three bunches of bananas, and each bunch has three 
bananas, how can I figure out how many bananas there are?” Some students may refer to the groups 
as sets of bananas or cans. As you are recording, circle or underline the words “groups of” and talk 
about the term, making the meaning and use explicit. 


Encourage students to use whatever strategies make sense to them and to explain their thinking. This 
will help students understand that there is often more than one way to solve a problem. 


TEACHER SAY: I notice that a lot of you are seeing groups of things in this picture. The items 
in the store are not randomly arranged, and using the word “groups” is a good mathematical 
way to describe the arrangement of these items. It makes it easier for us to find the total number 
of objects when objects are arranged in a group. That is what we will work on more today with 
partners. 


-~ Learn (35 to 45 minutes) 


1.TEACHER SAY: Let’s look more closely at this image. Take out your student book and turn to 
page Lesson 15: Apply. 


22 STUDENTS DO: Take out student book and turn to Lesson 15: Apply. 


TEACHER SAY: On this page, you will see a smaller version of our grocery store. In Connect, 
many of you noticed that the objects were arranged in groups and not just randomly placed. 
Take 1 minute and circle all the groups of objects you see in the picture. 


22 STUDENTS DO: Circle all the groups of objects in the book. 


TEACHER DO: Wait 1 minute for students to circle all the groups of objects that they see in the 
image. Use Calling Sticks to select students to circle groups of objects on the large poster. 


2.2 STUDENTS DO: Selected students circle groups of items on the large poster. 


TEACHER SAY: Great work. I noticed that the apples and cans are in groups that have rows 
with the same number in each row, but the bananas are in bunches with the same number of 
bananas in each bunch, or group. All of these items are in groups, and earlier we discussed how 
many total apples there were. Today you will work to find the total number of items in as many 
different groups of items as you can. You will record how you found the total number just like 

(name of student who helped in Connect) shared about how they found the number of 
apples. I am very interested in seeing the strategies that you use. 


TEACHER DO: Walk around to observe how students find the totals. Note students who use 
repeated addition, those who just count the items one by one, and those who break the problem into 
chunks (seeing two groupings of two by three groups). This is important information about students’ 
mathematical thinking. If students finish early, they can work on the challenge problems. 


92 STUDENTS DO: Spend the rest of the Learn time finding the total number of items in each 
аа р 5 
group. Record thinking in student book. 


2.TEACHER DO: When 5 minutes are left in the Learn section, bring the group back together. 


TEACHER SAY: Nice work finding the total number of items in each group. Raise your hand if 
you would like to share the strategy you used to find the total for one of the groups. 


52 STUDENTS DO: Raise а hand to volunteer. Selected students go to the front and explain 
thinking. 


TEACHER DO: Choose one student to share with the large group. Record their thinking as they 
explain. If time permits, ask if anyone else solved the same problem but in a different way. All stu- 
dents will get a chance to share with a Shoulder Partner in Reflect. 


TEACHER SAY: Nice work today looking at groups and determining how many items were in 
each group. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: For Reflect, think about how you found the total number of objects in each 
group. 

TEACHER DO: Name some of the students who volunteered and remind the group of the strate- 
gies they used. 


TEACHER SAY: Now, turn to your Shoulder Partner and share your thinking. Did you use the 
same strategy to find the total for all of the groups? Were some of the groups harder to work 
with than others? Why? 


22 STUDENTS DO: Turn and Talk about strategies for finding the total number of items in 
each group. Discuss whether or not some groups were harder to calculate and why. 


TEACHER DO: Wait 2 to 3 minutes for partners to share. Walk around and listen to partners’ strat- 
egies. If time allows, ask for volunteer partners to share their thinking. 


pas STUDENTS DO: Selected partners discuss conversations with the whole group. 


TEACHER SAY: Great job today looking at groups and thinking about how to find the total 
number of items in a group. We heard several different, interesting strategies. We will continue 
to work all year on this concept of groups and finding the total number of things in groups of 
all sizes. We will look for ways to find totals quickly and efficiently. 
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 еѕѕоп 16 Overview 


In this lesson, students continue to Students will: ° Array 
explore arrays and multiplicative strat- + Use a variety of strategies to calcu- ee 
egies such as repeated addition or skip late the total number of items in 
counting rather than counting one by an array. + Efficient 
one to find the total. e Explain the strategies they used + Repeated addition 
to calculate the total number of 
items in an array. “ Rows 
+ Solve repeated addition problems. ° Skip counting 


Print one copy of the Array Cards Black- © MATERIALS 


line Master. 


° Array Cards (stars, apples, 
cans) 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER SAY: To start math today, we are going to practice counting by different numbers. 
The other day in math, we skip counted by 2s (and 5s and 10s, if students were able to do so). 
Last year we practiced skip counting by 2s, 5s, and 10s. 


Today we are going to try and skip count by 3s. This is tricky. When I say start, we will begin 
whisper counting. We will whisper two numbers and then say the third out loud and clap. I will 
record the numbers we say aloud on the board. We will keep going, whispering two numbers 
and then clapping and saying aloud the next number, like this: 


TEACHER DO: Model how to whisper 1, 2; clap and state 3; whisper 4, 5; clap and state 6; and so 
on. If necessary, use a 1 to 100 (or 120) chart to help students understand which numbers they are 
skipping and the pattern that creates. 


TEACHER SAY: This is tricky, and it might take us a little while. That is all right. Remember 
that when we are thinking like a mathematician, we stick with a challenge and persevere. Ready 
to try? 


TEACHER DO: (Point to anchor chart Thinking Like a Mathematician). Count with students and 
record on the board the multiples of 3 up to 36. 


22 STUDENTS DO: Count up to 36, clapping on each multiple of 3 and whispering all the 
other numbers. 


TEACHER SAY: Good job. That was tricky. We will keep this list on the board. It might help us 
today solve some of our math problems. 


Ap: Learn (35 to 45 minutes) 


Directions 


1.TEACHER DO: Put up a copy of the first array of stars on the board. 

TEACHER SAY: How many stars are on this page? Lean and Whisper to your Shoulder Partner. 
22 STUDENTS DO: Lean and Whisper total number of stars (15). 

TEACHER SAY: Now look at this array of stars. 

TEACHER DO: Put up the second array on the board, which is in an array showing 5 x 3. 
TEACHER SAY: How many stars are on this page? Lean and Whisper to your Shoulder Partner. 
pd A STUDENTS DO: Lean and Whisper total number of stars (15). 


2.TEACHER SAY: Both star images have 15, but I am curious how you found the total of 15 
stars in this array. Give a Thumbs Up to share your strategy. 


2.2 STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share strategies. 


TEACHER DO: If possible, call on students until two different counting strategies have been 
shared. Record students' strategies. Ideally, students will describe counting by 3s and counting by 5s, 
but if not, that will be explicitly explained soon. 


TEACHER SAY: Was it easier to find the total in the first array or the second? Hold up one 
finger for the first array and two fingers for the second. Then I will call on someone to share 


their thinking. 


TEACHER DO: Call on a student with one finger up and then two fingers up. Most students 
should have two fingers, but allow for those with one finger to share their reasoning. 


2.2 STUDENTS DO: Hold up one finger or two. Selected students share thinking with the 
group. 


3. TEACHER SAY: It seems that most of you agree that it is easier to determine the total when 
the stars are arranged in an ARRAY. Like you just saw, arrays are helpful because they are 
organized and make counting quicker. Array is a mathematical word that describes a group 

of ROWS (show card and point to rows) and COLUMNS (point to columns). Every row has 
the same number of objects in it (point to each object). Every column has the same number of 
objects in it (point to each object). 


TEACHER DO: Before moving on, confirm that students understand the difference between rows 
and columns. Have students move arms in a horizontal motion to signify rows and in a vertical 
motion to signify columns. 

22 STUDENTS DO: Model the direction of rows and columns using arms. 

TEACHER SAY: We noticed that this array of stars has 5 rows with 3 stars in each row. Some of 
you may have counted the rows of 3: 3 + 3 + 3 + 3 + 3. Some of you may have skip counted the 


rows of 3: 3, 6, 9, 12, 15. 


Some of you may have noticed 3 columns of 5 stars and counted those as 5 + 5 + 5. Some of you 
may have skip counted columns by 5s—5, 10, 15. 
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TEACHER DO: Use the array card to help students understand the repeated addition strategies. 
Circle the columns and rows in different colors and record the repeated addition problems. See the 
example image below. 


3455 = 15 


TEACHER SAY: Both of those are EFFICIENT strategies. An efficient math strategy is the 
quickest way to correctly solve a problem. Mathematicians work to find efficient ways to solve 
problems. Counting the stars one at a time is a strategy that works. We can find the total 
number of stars that way. But it is not EFFICIENT. It is not quick. A quicker way to count is to 
count 3 groups of 5 or 5 groups of 3. You might have a different strategy, and that is okay, but 
this year we want to work toward more efficient strategies. 


Now let's look at another array. Take out your student books and turn to page Lesson 16: Apply. 
22 STUDENTS DO: Take out student book and turn to page Lesson16: Apply. 


4. TEACHER SAY: On this page, you will see a variety of star arrays. How do we know these are 
arrays? Raise your hand if you know. 


22 STUDENTS DO: Raise a hand to volunteer. Selected students share ideas. 


TEACHER DO: Students should indicate they are arrays because each row has the same number of 
stars and each column has the same number of stars. Be sure to explain this if no students are able to. 


TEACHER SAY: Today you will work independently. In the first part of the practice, you will 
record how many rows there are and how many items are in each row. Then you will find the 
total and record the counting strategy you used. In the second part of the practice, you will 
record how many columns there are and how many items are in each column. Then you will 
find the total and record the counting strategy you used. Try to use an efficient strategy to find 
the totals instead of counting one by one, if possible. If you finish early, first check your work, 
then try the Challenge problem. 


TEACHER DO: Help students understand the two different sets of directions by looking through 
the student book with them. Read aloud the Challenge problem and remind students they should 
check their work before starting the optional Challenge problem. 


© © STUDENTS DO: Work in the student book for the rest of Learn time to calculate the total 
number of stars in each array. Show counting strategies in the Work Space. Explain thinking 


ifasked by the teacher. 


TEACHER DO: Walk around the class, observing students working. Ask students questions that 
guide their thinking, such as: 

+ How do you see this array? (3 rows of 2 or 2 columns of 3) 

° How did you find the total? 

° Why did you choose to solve the problem that way? 

• 15 there a different way to solve this problem? 


Halfway through work time, use an Attention Getting Signal to pause students. 
TEACHER SAY: I am interrupting your work time so we can quickly share some wonderful 


strategies and help each other a bit. Who would like to share one way they solved one of these 
problems? 


„il STUDENTS DO: Raise a hand to share a strategy. 

TEACHER DO: Call on two or three students to share different strategies. 
TEACHER SAY: What great thinking. Please continue working. 

5.TEACHER DO: Use an Attention Getting Signal to close the Learn section of class. 


TEACHER SAY: Nice work today finding the total number of stars by skip counting or using 
repeated addition. Keep out your student books for Reflect. 


©, Reflect (5 to 10 minutes) 


Directions 


1.TEACHER SAY: Turn in your student book to page Lesson 16: Math Journal. On this page, 
there is an array of stars, but some have been ripped off. Determine how many stars were origi- 
nally on the page and explain your thinking in the box using pictures, numbers, or words. 


pis STUDENTS DO: Solve ripped star problem in student book. 


TEACHER DO: Give 2 to 3 minutes for students to work through the problem. If time allows, use 
Calling Sticks to have a few students share answers and reasoning. 


ps STUDENTS DO: Put away student books. 


TEACHER SAY: Nice work today with arrays. Arrays are a very organized way to see a group of 
objects. Next time, we are going to think about another way to look at groups of objects. 
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 еѕѕоп 17 Overview 


In this lesson, students take a break from Students will: + Equal 

arrays to see a different way to think + Skip count by 3s. Greene 
about equal groups and discuss multi- + Use drawings, arrays, equations, 

plication. Students need to be flexible and physical models to solve + Less than 
thinkers with a deep understanding that repeated addition and multiplica- + Multiplication 
multiplication is equal groups or equal tion problems. 

items and that can be seen in an array + Express repeated addition prob- * Product 

or in other grouping arrangements. The lems as multiplication problems. • Total 

word “multiplication” is introduced and + Compare numbers using symbols. 


the multiplication symbol is formally 

introduced as well. Students play Circles © MATERIALS 
and Dots to practice making groups with 

equal numbers of objects in each group. 


° Three large string circles 


e Scrap paper to play Circles 
and Dots 


• 1 six-sided die (for teacher 


Cut long pieces of string to form three string circles large enough for four to six students use) 


to stand inside. 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER SAY: For the past two math classes, we have looked at arrays and practiced skip 
counting. Let’s try skip counting again. But this time I have a different question. How many 
times do we need to skip count by 2s to get to 10? Let’s try this together first. Each time you say 
a number aloud, I will hold up a finger. 


TEACHER DO: Lead the class to skip count by 2s (an easy number hopefully). As they say 2, hold 
up 1 finger; as they say 4, hold up 2 fingers; and so on. 


52. STUDENTS DO: Skip count сһога Шу by 2s to 10. 


TEACHER SAY: Each time you said a number, I held up a finger. How many times did you 
count by 2 to get to 10? Whisper in your hand please. 


22 STUDENTS DO: Whisper: 5. 


TEACHER SAY: Right. We counted by 2s five times to get to the total of 10. Let’s try this with 
partners. One person will skip count and one person will hold up their fingers each time they 
hear a number. Turn to your Shoulder Partner and decide who will count first and who will 
hold up their fingers first. 


ө @ = . . 
ps 4 STUDENTS DO: Determine roles with partner. 


TEACHER SAY: Work with your partner to figure out how many times we have to skip count 
by 2s to get to the total of 18. When you know the answer, raise your hand. 


же STUDENTS DO: Work with a partner to determine the answer апа then raise hand to 
share. 


> 


Directions 


TEACHER DO: Call on at least two sets of partners to see if they got the same answer. Ask if 
anyone got a different answer and discuss as needed. 


TEACHER SAY: Fantastic. We had to count by 2s nine times to get to the total of 18. 


9- Learn (35 to 45 minutes) 


1. TEACHER SAY: Today we will change our focus a bit and look at groups of objects, like the 

ananas in the store the other day. I have put out three big circles on the floor that are made of 
string. I will roll one die and then choose that many people to go stand in each circle. Then we 
will find the total number of students. Ready? 


TEACHER DO: Place string circles on the floor. Roll die (or have a student roll it) and choose 
that many students to go stand in each circle. For example, if you rolled a 3, you would have three 
students stand in each circle. 


де STUDENTS DO: Selected students stand іп ап assigned circle. 


TEACHER SAY: Okay, so we have created three groups. We have students in each group. 
Lean and Whisper how many students we have in all standing in the circles. 


28 STUDENTS DO: Lean and Whisper the total. 


TEACHER SAY: If you said we have 
you can share how you found the total. 


Же STUDENTS DO: Give а Thumbs Up to volunteer. Selected students share strategies. 


students, you were correct. Give a Thumbs Up if 


2. TEACHER SAY: Nice job. I am going to record on the board a repeated addition equation. 
How many students are in each group? Hold up that many fingers silently. 


pid STUDENTS DO: Hold up (number rolled on die) fingers. 
TEACHER SAY: Great. There are students in each group. How many groups are there? 
Hold up that many fingers. 


2,8, STUDENTS DO: Hold up 3 fingers. 


TEACHER SAY: So there are students in three groups. I can add three times like 
this: (write on board) + + = . Another way I can write this is 3 x 
= . We read this as, “Three times equals 2 


TEACHER DO: Fill in the multiplication equation. 


TEACHER SAY: So we added (number rolled on die) 3 times OR we can say 3 times 
(number rolled on die). Both of these equations have the same total. Raise your hand if 
you have ever seen this symbol (point to “x”). 


=. STUDENTS DO: Raise hand if they have seen it. 


TEACHER SAY: This is called a multiplication symbol. Make this symbol with your hands and 
say it aloud with me. 


$8 STUDENTS DO: Make an x with their hands and say, “Multiplication.” 
2 ша >» P 
TEACHER SAY: Yes. Multiplication tells us how many times we need to add a number to get 
the total. Let’s try it again. We will keep the three circle groups but roll for a new number of 
students in each circle. 


TEACHER DO: Repeat the process as above. This time, have students do as much of the thinking 
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and work as possible, helping you determine what to write for the addition and multiplication 
equations. 


©© STUDENTS DO: Repeat the process from above. Determine how to write both the addition 
and multiplication equation based on the number of students in the three circles. Explain 
thinking and strategies used when asked. 


TEACHER SAY: So in the first problem, we wrote 3 x (number rolled) = , and in 
the second we wrote 3 x (number rolled) = . What stayed the same in both prob- 
lems? What changed? Lean and Whisper to your Shoulder Partner. 


00 STUDENTS DO: Lean and Whisper answer. 
a 


3. TEACHER SAY: Great. The number of groups stayed the same. Each time we added a number 
3 times in our repeated addition equation. What changed was the number of students. 


Now we are going to play a game called Circles and Dots. Today we will play class against 
teacher. I will hand out a piece of scrap paper for you and your Shoulder Partner. 


TEACHER DO: Hand out scrap paper to Shoulder Partner teams. 


TEACHER SAY: I will go first. 1 will roll the die. That will tell me how many circles to draw on 
the board. I will roll the die again. That will tell me how many dots to put in each circle. After 
I draw, I will find the total and write one repeated addition equation and one multiplication 
equation. Then it will be your turn. 


TEACHER DO: Model how to play. Roll the die twice and draw the circles and the dots based on 
the rolls. Then find the total and record one repeated addition equation and one multiplication equa- 
tion. Be explicit in showing how your addition equation is linked to your multiplication equation. 
Example: 3 circles with 4 in each. 4 + 4 + 4 = 12, so 3 groups x 4 in each = 12. 


TEACHER SAY: Remember, in multiplication we are just adding one number a certain number 
of times. Now it is your turn. Raise your hand if you would like to roll for the class. 


52 STUDENTS DO: Raise а hand to volunteer. Selected student goes to the front of the room. 


TEACHER SAY: You will roll the die once to find the number of circles and again to find the 
number of dots. and draw the circles and dots on the board while the rest of the class draws on 
their paper. You will write a repeated addition equation and a multiplication equation but do 
not record the total yet. 


00 STUDENTS DO: Selected student rolls the die for the group and writes on the board while 
the rest of the students record on paper the circles and dots and their equations. 


TEACHER SAY: Nice job. (selected student) rolled a anda , so they drew 
circles with dots in each. They wrote a repeated addition equation and a multipli- 
cation equation but did not put in a total yet. Whisper how many total dots there are. 


22 STUDENTS DO: Whisper the total. 
TEACHER SAY: Now (selected student) can record the totals for both equations. 
pis STUDENTS DO: Selected student records the totals for both equations. 


TEACHER SAY: Look at my total and your total. Thumbs Up if I have a greater total, and 
thumbs down if you have a greater total number of dots. 


52 STUDENTS DO: Give a Thumbs Up or thumbs down to respond. 


TEACHER SAY: I had a (greater or lesser) total than the class. We can record that com- 
parison using greater than, less than, or equal to symbols in the same way that we compared the 
numbers a few days ago. The highest number wins. 


Directions 


TEACHER DO: Record the comparison sentence on the board. 

=: STUDENTS DO: Record the comparison sentence. 

TEACHER SAY: Let's play again. 

TEACHER DO: Continue to play against the class, choosing a different student each time to model. 


Note to the Teacher: If students are still drawing crocodile teeth to remember the symbols, teach them the 
strategy below. 


An easy way for students to consistently use the correct < or > symbol is to have them put one dot by the 
smaller number and two by the larger. Then connect the lines. 


26 << 42 


22 STUDENTS DO: Continue to play the game against the teacher, recording the circles and 
the dots that the chosen student rolls and writing repeated addition and multiplication equa- 
tions to find totals. Compare both totals. 


TEACHER SAY: Great job today with Circles and Dots. We learned a new word today, multipli- 
cation, and practiced writing equations that use the multiplication sign. 


С» Reflect (5 to 10 minutes) 


1. TEACHER SAY: Take out your student books and turn to page Lesson 17: Math Journal. 
22 STUDENTS DO: Take out student book and find the correct page. 


TEACHER SAY: On this page, you will see two images. One is eggs arranged in an array. The 
other is a picture of a round of Circles and Dots. Look at both images and reflect on your learn- 
ing. Then write about how both pictures are the same and different. Also, find the total number 
of eggs and the total number of dots and compare. Think about why each has that total. 


22 STUDENTS DO: Look at the images and reflect on how they are alike and different. Write 
out reasoning on the journal page. 


TEACHER DO: Give 2 to 3 minutes for students to work through the problem. If time allows, use 
Calling Sticks to have a few students share answers and reasoning. 


22 STUDENTS DO: Put away materials. 


TEACHER SAY: Nice work today with multiplication. Multiplication is used whenever we 
have equal groups with equal objects in each group. Sometimes this is arranged in an array and 
sometimes it is not. We will revisit Circles and Dots next math class. 


TEACHER DO: Be sure to review students’ work and journal entries in the student book to deter- 


mine their current level of understanding of arrays and whether or not they are starting to make a 
connection between repeated addition and multiplication. 
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 еѕѕоп 18 Overview 


In this lesson, students play the game Students will: ° Multiplication 
Circles and Dots with a partner and are + Compare arrays to equal groups. o Mad 
Қ А ue roduct 
introduced to the word “product” as + Explain how repeated addition 
the answer to a multiplication problem. and multiplication equations are 
‘They write repeated addition and corre- related. 
sponding multiplication equations. + Explain products of whole 
numbers. 
+ Compare two products using • Six-sided dice (one die for 
greater than, less than, and equal each partner team) 
to symbols. 


° Mathematics Student 


Gather six-sided dice (one die for each Book and pondi 
pair of students). If dice are not available, 

either create them using the Six-Sided 

Die-Number Cube Net Blackline Master 

or create and use the Six-Sided Spinner 


Blackline Master. 


СУ) Connect (10 to 15 minutes) 


Directions 
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Note to the Teacher: Error analysis is a computational thinking standard. Identifying an error, articulat- 
ing why an error might have occurred, and correcting the error helps students build deep mathematical 
understanding. 


1. TEACHER DO: Record the following оп the board: 


CIS 
SIS 


Rehab’s equation: 4 + 3 =7 
Dalia’s equation: 4 x 3 = 12 


TEACHER SAY: On the board is a round of Circles and Dots like we played in our last math 
class. Rehab and Dalia were partners. Rehab wrote an equation for the total number of dots and 
so did Dalia. Look at their equations and then Turn and Talk to your Shoulder Partner about 
each student’s equation and answer. What do you notice? I will use Calling Sticks to hear from a 
few of you. 


TEACHER DO: Wait 1 to 2 minutes for students to talk to partner. Then use Calling Sticks to 
select two or three students to share thinking. 


00 
ea STUDENTS DO: Selected students share thinking. 


TEACHER DO: Guide discussion of the error with the following questions: Why do you think 
Rehab just added 4 and 3? What do those numbers mean? 


92 STUDENTS DO: Engage in error analysis and a discussion about the sample students’ work. 


TEACHER DO: Summarize the sample students’ work and their errors as needed. 


TEACHER SAY: Good discussion. Rehab wrote an addition equation. She added 4 + 3 = 7. 

She might have thought she had 4 circles and 3 dots but that does not give us a total number 

of dots. Dalia saw that there were 4 groups and each group had 3 dots. Since there were equal 
groups with the same number of items in each, she could write a multiplication equation using 
the multiplication symbol—4 x 3 = 12. To get the total, she might have added 3 + 3 + 3 + 3. 
How else could Dalia have found the total number of dots to be 12? Give a Thumbs Up to share. 


22 STUDENTS DO: Give а Thumbs Up to volunteer. Selected students share thinking. 


TEACHER DO: Record students’ ideas for how to find the total number of dots. 


Note to the Teacher: At this early point in the year, students may still be finding the total counting one by 
one. Do not worry. The goal is for students to see that equal groups of equal items is what multiplication 
represents. The total (product) can be found by repeated addition 3 + 3 + 3 + З or 6 + 6 or even skip 
counting by 3s: 3, 6, 9, 12. Allow students the opportunity to find the products in ways that make sense for 
them right now, while guiding them toward noticing other more efficient strategies. As the year progresses, 
more focus will be spent on mastering these multiplication facts, but lots of practice and exposure early will 
bring more success later in the year. 


Q Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Today we are going to get a chance to play Circles and Dots with a partner, 
but before we do that, let's talk a little more about multiplication. Yesterday we discussed how 
multiplication uses a special sign and Dalia used it in our earlier example. Can you show me 
that sign with your hands? 


2.2. STUDENTS DO: Make an x with their hands. 


TEACHER SAY: Yes, the multiplication sign is an x. Multiplication is just adding one number 
over and over again a certain number of times, but instead of recording a long repeated addition 
equation, I can write a multiplication equation. Let’s look at this equation on the board. 


TEACHER DO: Write on the board 
54545455 _ 


TEACHER SAY: How many times does the number 5 appear in this equation? Show me on your 
fingers. 


SS STUDENTS DO: Hold up 4 fingers. 


TEACHER SAY: Yes, there are four 5s. Raise your hand if you can come up and write a multipli- 
cation equation to show that we added 5 four times. 


34 STUDENTS DO: Raise hand and come up to write 4 x 5 =. 


TEACHER SAY: Yes, we have 4 groups of the number 5, so 4 x 5 =. Lean and Whisper what the 
answer to 4 x 5 is and how you found it. 


p44 STUDENTS DO: Lean and Whisper 20 and discuss the strategy. 

TEACHER SAY: Good thinking. Last year we learned that the answer to an addition problem is 
called the SUM. This year, when we multiply two numbers and find the total, we are finding the 
PRODUCT. Say, “Product.” 


89 STUDENTS DO: Say, “Product.” 
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TEACHER SAY: Great. Now if I was playing Circles and Dots and wrote this equation to go 
with my game, what would my picture look like? Raise your hand if you would like to draw it 
on the board. 


=. STUDENTS DO: Raise hand to come up and draw 4 circles with 5 dots in each. 


Note to the Teacher: It is possible that a student may draw 5 circles with 4 dots, which is also correct math- 
ematically, but the Commutative Property will be discussed in more detail in the next lesson. For today, do 
not worry too much about which way students draw it. 


2. TEACHER SAY: Nice job. You drew 4 circles with 5 dots in each. This picture represents the 
multiplication equation on the board. Thumbs Up if you also think this image that I am going 
to draw could represent the equation on the board. Turn your thumb down if you think it does 
not. 


TEACHER DO: Draw an array with 4 rows and 5 dots in each. Ask a student with a thumb down 
to explain why they think it does not. Then ask a student with Thumbs Up to explain why it does. 
Circle back to the first student to be sure that they understand this array also shows 4 x 5 (4 rows 
with 5 in each). 


22 STUDENTS DO: Give a Thumbs Up or thumbs down and share thinking if chosen. 


3. TEACHER SAY: Good. Both the array and the circles and dots show 4 groups with 5 in each. 
Now let's spend the rest of our math lesson playing Circles and Dots with our Shoulder Part- 
ners. Take out your student book and turn to page Lesson 18: Apply. 


pad STUDENTS DO: Take out student book and turn to page Lesson 18: Apply. 


TEACHER SAY: On this page, you will find a space to draw your Circles and Dots. One partner 
will come up and get a die. Then roll to find the number of circles and roll again to find the 
number of dots. Draw your circles and dots, taking turns with the die. After you draw, record a 
repeated addition equation and a multiplication equation. There is an example at the top of the 
page. After both you and your partner have found your products, record them. Them compare 
your products using a greater than, less than, or equal to symbol as we did yesterday. The high- 
est product wins that round. Continue playing until Learn time is over. If you play all of the 
rounds, try the Challenge problem. 


Ө Ө STUDENTS DO: Get dice and play Circles and Dots for the rest of the Learn time. If the 
entire page gets used, try the Challenge problem. At the end of Learn, put away all supplies. 


Note to the Teacher: If you have students who are very comfortable with multiplication already and know 
their 11% 6 facts, you can have them play Circles and Dots with number cards 6 to 10. This will enable 
them to practice finding products where the factors are larger than the numbers on the dice. 


С» Reflect (5 to 10 minutes) 


D 1reCctlONS  1.TEACHER DO: Write the following questions on the board: 


° What does it mean to multiply? 
° How is multiplication like addition? 
+ How are you feeling about multiplying? Do you think it is hard or easy? Why? 


TEACHER SAY: Nice job today playing Circles and Dots. We have worked with arrays and 
equal groups for the last four math classes. Today we are going to think about multiplication. 


TEACHER DO: Read aloud the questions on the board. 


TEACHER SAY: Think quietly for 30 seconds. When the time is up, I will clap and you can 
turn and share with your Shoulder Partner the answer to any or all of these questions. 


TEACHER DO: Wait 30 seconds for students to think and then clap. Walk around and listen to 
what students are sharing. 


ФӘ STUDENTS DO: Think quietly about the teachers questions. Then share thinking wich a 
Shoulder Partner. 


TEACHER SAY: Great work these last four math classes thinking about arrays and equal 
groups. I am so impressed with your conversations and the strategies you have been using. We 
will keep working a lot this year on multiplication and what it means and how to solve prob- 
lems using multiplication, but we are off to a strong start. Give your Shoulder Partner a high 
five. 


22 STUDENTS DO: Give Shoulder Partner а high five. 
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 еѕѕоп 19 Overview 


Students may already have noticed the 
Commutative Property of Multiplica- 
tion. Today students explicitly explore 
and practice this property. Some students 
may recall that addition is also commu- 
tative, and this connection will be made. 


Students will: . 


Commutative Property 


Solve multiplication problems 
using arrays. 
Investigate the Commutative 


° Factor 

e Multiplication 
Property of Multiplication using o 
arrays. 


Product 


No additional lesson preparation needed. 


+ Create arrays to model the 
Commutative Property of 
Multiplication. 

e Explain multiplication and 
the Commutative Property of 
Multiplication. 


e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER SAY: We are going to spend a few minutes today remembering addition. It will 
help us in a few minutes. Turn and tell your Shoulder Partner about five things you remember 
about addition. When you hear me clap, stop talking and we will share. Ready? Go. 

же STUDENTS DO: Tell a Shoulder Partner what they remember about addition. 


TEACHER DO: Listen to students’ conversations. Find students who have unique things to share. 
Clap after a few minutes to bring the group back together. 


TEACHER SAY: I will ask a few of you to share your ideas about addition. 
52 STUDENTS DO: Selected students share ideas. 


TEACHER SAY: Great remembering. Now let’s talk about something important about addition. 
What is the sum of 4 + 5? (Write 4 + 5 on the board.) Please whisper it. 


22 STUDENTS DO: Whisper: 9. 


TEACHER SAY: Good. And what is the sum of 5 + 4? (Write 5 + 4 on the board.) Please whis- 
perit. 


22, STUDENTS DO: Whisper: 9. 


TEACHER SAY: Yes. Can we always add numbers in any order and get the same sum? Share 
your thinking with your Shoulder Partner and explain why you think so. 


pad STUDENTS DO: Share thinking with a Shoulder Partner and explain why they think so. 
TEACHER SAY: Raise your hand to share your ideas. 
52 STUDENTS DO: Raise hand to volunteer. Selected students share ideas. 


Note to the Teacher: Ensure students share their thinking, but make sure they ultimately understand that 
addends can be added in any order to get the same product. 


~ 


Directions 


TEACHER SAY: Excellent thinking. Addends can be in any order. When we add them together, 
we will get the same sum, or answer. This is called the Commutative Property of Addition. 
Please say this with me as I write it on the board. (Write term on the board.) 


225 STUDENTS DO: Say, “Commutative Property of Addition.” 


9: Learn (35 to 45 minutes) 


1. TEACHER SAY: How many of you predict multiplication also has a Commutative Property? I 
want to take a tally of your predictions. If you think that the order of the numbers іп a multi- 
plication problem matters, raise your hand. 


26 STUDENTS DO: Raise hand if they think the order of numbers іп а multiplication problem 


matters. 


TEACHER DO: Make a tally chart showing how many students predict that multiplication does 
not have a Commutative Property. 


TEACHER SAY: If you think that the order of the numbers in a multiplication problem does 
not matter, raise your hand. 


TEACHER DO: Make a tally chart showing how many students predict that multiplication does 
have a Commutative Property. 


2. TEACHER SAY: Now let's find out. Please open your student book to page Lesson 19: Apply, 
Part 1. 


a. STUDENTS DO: Open student book to page Lesson 19: Apply, Part 1. 


TEACHER SAY: You will see several problems to solve. As you work, keep our question in 
mind: Does multiplication have а Commutative Property? In other words, can the numbers іп a 
multiplication problem be in any order and still give the same product? 


TEACHER DO: Read the directions aloud to students. 


ӨӨ STUDENTS DO: Ask questions about the directions, if needed. Complete work inde- 
pendently in student book. 


TEACHER DO: Observe students as they work. Listen for the “ah-ha” moments as students realize 
there is a Commutative Property for Multiplication. After several minutes (depending on how 
quickly students work), use an Attention Getting Signal to bring the group back together. 


3. TEACHER SAY: Now please turn to your Shoulder Partner and share what you noticed. Does 
multiplication have a Commutative Property? Explain how you know. 


®© STUDENTS DO: Discuss with Shoulder Partner whether or not multiplication has а Com- 
2 ша Е 
mutative Property and how they know. 


TEACHER SAY: Let's share what we noticed. How many of you think that multiplication does 
NOT have a Commutative Property? I want to hear your thinking. 


99 STUDENTS DO: Raise a hand to indicate they do NOT think multiplication has a Com- 
mutative Property. Explain thinking. 


TEACHER DO: Permit students to ask questions of each other and respond to each other. 
TEACHER SAY: How many of you think that multiplication DOES have a Commutative Prop- 


erty? I want to hear your thinking. 


CHAPTER2 97 


aR STUDENTS DO: Raise a hand to indicate they DO think multiplication has a Commuta- 
tive Property. Explain thinking. 


TEACHER DO: Permit students to ask questions of each other and respond to each other. 


4.TEACHER SAY: Now we know that both multiplication and addition have a Commutative 
Property. This means that we can add the addends or multiply the FACTORS in any order and 
get the same answer. Turn to page Lesson 19: Apply, Part 2 in your book. 


22 STUDENTS DO: Turn to Part 2 in the student book. 


TEACHER SAY: In your book, you will see a lot of grids. Your challenge is work on your own or 
with a Shoulder Partner to create arrays modeling the Commutative Property of Multiplication. 
Create examples showing how the property works. You can use any factors—or numbers—that 
you want and that will fit on the grids. Let's see if you understand the directions. I choose to 
create an array with 3 rows and 6 columns. 1 draw and color that array in the first grid in my 
book. What do I need to draw and color in the second grid? Raise your hand if you know. 


ФӘ STUDENTS DO: Raise a hand if they know. Selected students share thinking. 


TEACHER DO: Make sure students understand they should draw an array with 6 rows and 3 col- 
umns in the second grid to prove the Commutative Property. 


ХЕ. STUDENTS DO: Decide whether they will work alone or with a partner. Spend the rest of 
Learn time proving the Commutative Property with arrays. 


y Reflect (5 to 10 minutes) 


Directions 
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1.TEACHER SAY: You have done amazing work so far with multiplication. We are going to 
wrap up today's lesson using our books one more time. Find the page Lesson 19: Math Journal. 
In your own words, explain multiplication and the Commutative Property. You can use pic- 
tures, words, or numbers as part of your explanation. 


ХЕ STUDENTS DO: Explain multiplication and Commutative Property independently. 
TEACHER DO: Give students time to write. If time allows, call on a few to share what they wrote. 


22 STUDENTS DO: Selected students share explanations with the class. 


 еѕѕоп 20 Overview 


LESSON OVERVIEW LEARNING OBJECTIVES KEY VOCABULARY 
In this lesson, students play Array Students will: ° Array 
Blocks, a game that they initially learned e Solve multiplication problems eon an 
in Primary 2 but only played with using arrays. 
repeated addition. This learning activity + Think strategically to solve a * Product 
helps students strengthen and apply mathematical problem. RO 
their understanding of the relationship + Use arrays to solve a real-world 
between repeated addition and multipli- problem. 
cation and model multiplication using MATERIALS 


arrays. Some students may need repeated 


opportunities to explore and discuss 


these relationships to build deep under- Sao суо, 


standing. If possible, allow students to or markers 
help each other and support each others + Two large versions of the 
learning. 10 x 10 Array Blocks 
Game Board 
LESSON PREPARATION FOR THE TEACHER • Six-sided die (one die for 
each pair of students) 
° Print two 10 x 10 Array Blocks Game Boards (see the Array Blocks Game Board * Mathematics Student 
Blackline Master) or create two large 10 x 10 grids on the board. Book and pencil 


e Gather six-sided dice (one die for each pair of students). 


+ Have available coloring tools for students. 


СУ) Connect (10 to 15 minutes) 


Di rect 10 ns 1. TEACHER SAY: We have been working with arrays and equal groups in math, and today I 
have a question, but first I will need six volunteers. I will use Calling Sticks to choose volun- 
teers. When your name is called, come to the front and line up in a straight line facing the class. 


TEACHER DO: Use Calling Sticks to choose six students. 


== STUDENTS DO: Selected students go to the front and stand in a straight line. 


TEACHER SAY: These six students are all facing you. They are in one row, and there are six 
students in the row. This is an array. I can write the equation 1 x 6 to represent this array. One 
row with six objects—students—in the row. The product of 1 x 6 is 6. 


TEACHER DO: Record 1 x 6 = 6 on the board. 

2. TEACHER SAY: Now what if I wanted to rearrange these six students into a different array? 
Remember we have to create equal groups in order for it to be an array. Turn to your Shoulder 
Partner and discuss other ways that the students standing could be arranged. I will choose six 
new students. 

TEACHER DO: Give students Wait Time. Choose six new students using Calling Sticks. 

52 STUDENTS DO: Talk to partners. 


TEACHER SAY: Give a Thumbs Up if you would like to share the way you would arrange the 
six new students into a new array. 
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pid STUDENTS DO: Give a Thumbs Up to share new arrangement of students. Selected stu- 
dents go to the front and move the students into a new array. 


TEACHER DO: After students share their ideas and move students, ask volunteers to record the 
multiplication fact that goes with the new array. 


52 STUDENTS DO: Selected students write the new array equation on the board. 


TEACHER DO: Further exploration of the Commutative Property will be in future lessons, so for 
now do not have a discussion about this property. Continue until you have all the arrangements for 


6. 


TEACHER SAY: Wow, there are lots of ways to arrange six students into equal groups or arrays. 
All of the arrays you created had rows with the same amount in each row. We can write a mul- 
tiplication equation for each array—number of rows multiplied by the number of students in 
each row. 


0: Learn (35 to 45 minutes) 


Directions 
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1.TEACHER DO: Display the two large versions of 10 x 10 grid paper on the board. 


TEACHER SAY: Good work creating different arrays for six students. Now we are going to work 
some more with arrays and revisit a game you played in Primary 2 called Array Blocks. This 
year we are going to add a new layer of challenge with multiplication. 


I am going to need a volunteer to help model this game. Raise your hand if you would like to 
come up and model the steps. 


es STUDENTS DO: Raise a hand to volunteer. Selected student helps the teacher model game 
жа play 


TEACHER DO: Select a student who you think has a good understanding of arrays. 


TEACHER SAY: In Array Blocks, each player has their own grid paper. Player 1 rolls the die. 
The number rolled equals the number of rows. Player 1 rolls again. That number equals the 
number of columns—or the number of squares in each row. Let me show you with my first roll. 


TEACHER DO: Write Rows: and Columns: on the board. Roll the die. Record the 
number of rows on the line. Roll again and record the new number as the number of columns. Then 
write the two numbers in a multiplication equation. (For example, if you rolled 3 and 4, you would 
write 3 x 4.) 


Note to the Teacher: This example imagines that you have rolled a 3 and a 4. Please substitute those num- 
bers and your sample array for the numbers you roll. 


TEACHER SAY: Remember that I can use the multiplication symbol to show that I will have 
3 rows times 4 in each row (or columns). Now I decide where I want to draw the array on my 
grid. Then I draw an array with 3 rows and 4 columns, color it lightly, and label it with the 
multiplication equation. 


TEACHER DO: Draw array on the grid paper and lightly color. Write 3 x 4 inside the array. Be 
explicit in showing how the array you colored shows 3 x 4. Point to the rows and to the columns, or 
the number of squares in each row. 


TEACHER SAY: Now that I have the array drawn and labeled with 3 x 4, I need to find the 
product. Remember, the product is the answer to a multiplication problem. How can we find 
the product of this multiplication equation? Raise your hand. 


pad STUDENTS DO: Raise a hand to volunteer. Share how to find the product. 


TEACHER SAY: So we have 3 x 4 or 3 groups of 4. 4 + 4 + 4 = 12. There аге 12 squares in this 
array. The product of 3 x 4 is 12. I will write that on the array. 


TEACHER DO: Record the equal sign and product. 
TEACHER SAY: Now it is my partner’s turn. Roll two times and draw the array on your grid. 


22 STUDENTS DO: Roll the die, record the number of rows and columns, and then draw, 
color, and label the array. 


TEACHER DO: Repeat one more round of rolling and coloring in the array to model the game. 
Thank the student volunteer and have them return to their seat. 


2. TEACHER SAY: Good job. Now you are going to play the game the same way. Your goal is to 
fit as many arrays as you can and have the fewest number of blank squares left over. So you have 
to think very carefully where to place your arrays. When you can no longer make any arrays, 
you are done. When both players are finished, the game is over. Any questions? 


pid STUDENTS DO: Ask clarifying questions, if necessary. 


TEACHER SAY: Open your student book to page Lesson 20: Apply. There is a sample game on 
the first page to help you remember how to play. On the next page, you will see a blank grid. 
That is the first game board. This is where you draw and label your arrays. Let’s use Hands Up, 
Pair Up to find partners. (Review the strategy Hands Up, Pair Up if necessary). Once you have a 
partner, come and get one die and find a place to play. There are two grids in your student book 
so you can play twice. If you finish both, try the Challenge problem in your book. 


e ea STUDENTS DO: Use Hands Up, Pair Up to find a partner. Move to sit with partner and 
CA play Array Blocks. Create arrays based on die rolls. Draw, color, and label their arrays. When 


time is over, put away materials. 


TEACHER DO: Monitor the groups as they play, assisting as needed. Direct students where to place 
materials at the end of the Learn segment. 
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с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER DO: On the board, draw the following arrays: 


XXXXXX XXX 
XXX 


TEACHER SAY: On the board are four different arrays. These are the arrays we created in Con- 
nect. If these arrays were students watching a performance, which arrangement do you think 
would be the best? Think for a moment and then turn and share with your Shoulder Partner. 
Share why you chose the array and what makes it the best way to arrange six students to see a 
performance. Give a Thumbs Up if you would like to share with the class. 


TEACHER DO: Allow students 1 to 2 minutes to share with Shoulder Partner and then call on 
one to three students with Thumbs Up to share with the larger group. 


@@ STUDENTS DO: Share thinking with a Shoulder Partner. Give a Thumbs Up to volun- 
teer. Selected students share thinking and explanations with the class. 


TEACHER SAY: Nice work. I learned so much listening to you explain which array you think 
would be best. Thinking like a mathematician involves constructing a viable argument—or a 
good reason—why you think a certain answer or solution is correct. There might not be only 
one correct answer or strategy, so this year we will often need to explain our thinking and our 
reasoning. 


PRIMARY 3 


Mathematics 
WHO AM 1? 
LIVING HEALTHY 
Chapter 3 


Lessons 21 to 30 


Chapter Overview 


Chapter 3: Lessons 21 to 30 


Chapter Overview: 


In Chapter 3 of Primary 3 Mathematics, students deepen their understanding of multiplication, connect 
multiples of 5 with telling time, begin to explore situations where division can be expressed, and see rela- 
tionships between multiplication and division. To build a deep understanding of mathematical concepts, 
students explore relationships between old and new content and look for patterns to help them make sense 


of challenging concepts. 


In the first two lessons, students connect multiplication story problems and multiplication equations. 

They learn how to identify when story problems can best be solved with multiplication and begin to write 
multiplication story problems of their own. (Note: The teacher does not read most problems to students unless 
this is needed in a specific classroom.) Іп the next three lessons, students engage in multiplication fact practice. 
The goals for this section are for students to identify patterns in multiplication, identify strategies for solving 
math facts, and begin to develop fluency. In the next two lessons, students use the relationship between 

skip counting by 5s and the minute hand of the clock to begin to tell time to 5-minute intervals. In the 
remaining lessons of this chapter, students solve sharing and partitioning story problems and begin using 
the division symbol. Students identify connections between multiplication and division and, in particular, 
identify this relationship in fact families. 


COMPONENT 


@) Connect 


We 
` - 
O: Learn 


DESCRIPTION 


During this daily routine, students build fluency in 
previously learned skills, make connections between prior 
learning and the upcoming Learn segment, and discuss 
mathematics concepts. Students may be introduced to 

an engaging, real-world math problem that establishes a 
purpose for learning a new skill or concept. 


During this daily routine, students learn and apply 
various math skills and concepts. Students engage in 
exploration, experimentation, problem-solving, col- 
laboration, and discussion to build understanding and 
application of new skills and concepts and make connec- 
tions to prior learning. Students learn to think and work 
like mathematicians and persevere in developing founda- 
tional understanding of challenging skills and concepts. 


During this daily routine, students develop the ability to 
express mathematical ideas by talking about discoveries, 
using math vocabulary, asking questions to make sense of 
learning tasks, clarifying misconceptions, and learning to 
see things from peers' perspectives. 


LESSONS 


10 to 15 minutes 


35 to 45 minutes 


5 to 10 minutes 
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Learning Indicators 


Throughout Lessons 21 to 30, students will work toward the following learning indicators: 


B. OPERATIONS AND ALGEBRAIC THINKING: 

1.а. Explain products of whole numbers. 
1)For example, describe or represent 2 x 3 as the total 
number of objects in 2 groups of 3 objects each. 

1.b. Explain quotients of whole numbers. 
1)For example, describe or represent 24 + 4 as the 
number of objects in each share when 24 objects are 
divided equally into 4 shares. 


2)For example, describe or represent 24 + 4 as a number 


of shares when 24 objects are partitioned into equal 
shares of 4 objects each. 


3)For example, describe a context in which a number of 
shares or a number of groups can be expressed as 24 + 4. 


1.с. Multiply and divide within 100. 
1.d. Use strategies to solve problems multiplication and 
division problems, including: 

1)Manipulatives 

2)Drawings 

3)Arrays 


4) The relationship between multiplication and division 
2.a. Apply properties of operations as strategies to multi- 


ply and divide, including; 

1) Commutative Property of Multiplication 
2.b. Apply the relationship between multiplication and 
division to solve multiplication and division problems 
with one unknown. 


Computational Thinking 


D. MEASUREMENT AND DATA: 
3.a. Tell and write exact time from analog and digital 
clocks. 


Throughout Lessons 21 to 30, students will work toward the following learning indicators: 


C. NUMBERS AND OPERATIONS IN BASE TEN: 


1.c. Identify arithmetic patterns, including those in addi- 


tion and multiplication fact families. 


D. MEASUREMENT AND DATA: 


4.b. Solve story problems and analyze data displayed on a 


line plot. 


106 CHAPTER 3 


6-5” Pacing Guide 


LESSON INSTRUCTIONAL FOCUS 


21 Students will: 
+ Use a variety of strategies to solve multiplication story problems. 
+ Explain elements of multiplication story problems. 
° Record a multiplication equation to match a story problem. 


22 Students will: 
e Skip count by 4s. 
e Match multiplication equations to story problems. 
° Write a multiplication story problem that matches a given equation. 


23 Students will: 
+ Explain the rules for multiplying by 0 and 1. 
° Identify common multiples of 2 and 3. 
e Predict common multiples of 2 and 3 greater than 120. 
° Use evidence to justify and explain mathematical thinking. 


24 Students will: 
e Identify the multiples of 5 and 10. 
e Identify numerical patterns when multiplying Бу 5 and 10. 
+ Explain the relationship between skip counting and multiplication facts. 


25 Students will: 
° Explore the relationship between multiples of 2, 3, and 6. 
° Model the Commutative Property of Multiplication using arrays. 
e Identify factor pairs using arrays. 


26 Students will: 
+ Skip count by 5s. 
+ Explain the relationship between skip counting by 5s and telling time to 5-minute 
increments. 
+ Read and write time in 5-minute increments on an analog clock. 


27 Students will: 
+ Use a variety of strategies to tell time to 5-minute increments. 
e Analyze and correct an incorrect time. 


28 Students will: 
+ Use manipulatives to model division. 
+ Explain the relationship between sharing equally and dividing. 
+ Use a variety of strategies to solve sharing division problems. 


29 Students will: 
+ Use a variety of strategies to solve division problems. 
+ Explain their thinking when solving division problems. 
+ Discuss the importance of perseverance. 
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LESSON INSTRUCTIONAL FOCUS 


30 Students will: 
+ Describe the relationship between factors and their product. 
° Use the division symbol. 
> Apply the relationship between multiplication and division to identify fact families. 
e Solve division problems with one unknown. 


Chapter Preparation for Teacher 


Note to the Teacher: Throughout this chapter, students will solve story problems. Please read story problems 
aloud to students if they struggle with reading them silently. 


For Lesson 22: 
° Create a skip counting anchor chart. The chart should include multiples of 2 through 20 and 
3 through 30. There should be room to record the multiples of 4 to practice skip counting in 
Connect (and other multiples as you work with students on numbers 5 through 10). An 
example is shown below. 


Skip Counting by Multiples 


2: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 


3:3, 6, 9, 12, 15, 18, 21, 24, 27, 30 


+ Print one or more sets of the Multiplication Cards—1 Blackline Master. 
+ Each student will need a multiplication equation card that matches another students 
card. 
e In the event you have an odd number of students, use one of the blank cards to create a 
matching card for a group of three students. 


For Lesson 23: 
° Create and display а 120 Chart (a number chart that shows numbers 1 to 120, organized іп 
rows of 10). 


+ Gather crayons or colored pencils. 


For Lesson 25: 

+ Print and cut out the Arranging Chairs Game Cards (see the Blackline Master). You will need 

one or two number cards for each small group of students. 
• Each student group starts with one number, but as they finish, they will get another 
number or swap with another team. 

° ‘Tape four sheets of grid paper together to create a large grid. Have at least one large grid avail- 
able for each group of 4 students. See the Array Grid Blackline Master. 

° Have construction paper, crayons or colored pencils, glue (or glue sticks), and scissors 
available. 
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For Lesson 26: 
° Make a large class clock model with moving hands. 

e Create a clock face out of a paper plate, cardboard, or any stiff material. It helps to make 
the hour and minute hand different colors to aid students when modeling. You can add 
the flaps to help students see the multiples of 5. An example is shown below. 

* Do not point out the minutes behind the flaps until after this lesson is complete 
since students work to discover that in this lesson. 


ж 


Alternatively, see the Analog Clock Face-Large Blackline Master. 
e Create a large version of the image below. 


For Lesson 27: 
° Print and cut out a set of number cards 1 to 11 (one set per pair of students). See the Number 
Cards 1-12 Blackline Master. (Students will not need the 12 card for today’s lesson.) 


For Lesson 28: 
+ Prepare sets of 50 counters (one set for the teacher and one set per pair of students). 
• The following items can be used if manipulatives are not available: dried beans, small 
pebbles, two-sided counters, connecting cubes, or unit cubes. 
° Display Thinking Like a Mathematician anchor chart (if it is not already displayed). 


Materials Used 


Student book Pencil Crayons Colored pencils 


Scissors Counters 


Counting anchor chart 120 Chart Multiplication cards 
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Lesson 21 


LESSON OVERVIEW 


Students begin by comparing addition 
and multiplication story problems. Then 
they use a strategy that makes sense for 
them (skip counting, drawing pictures, 
or using repeated addition, for example) 
to solve other multiplication story prob- 
lems. There will be situations in which 

a story problem requires multiplication 
but does not contain the words “equal 
groups” or “in each group.” Therefore, 
do not yet discuss those kinds of key 
words with students. Instead, continue 
to emphasize the relationship between 
arrays and multiplication and that 
multiplication involves groups of equal 
objects. Students will continue to explore 
this concept through practice, discus- 
sion of commonalities in multiplication 
stories, and review of the meaning of 
multiplication. 


СУ) Connect (10 to 15 minutes) 


Directions 


oud. 


Overview 


LEARNING OBJECTIVES 


Students will: 
+ Use a variety of strategies to solve 
multiplication story problems. 
+ Explain elements of multiplication 
story problems. 
+ Record a multiplication equation 
to match a story problem. 


LESSON PREPARATION FOR THE 
TEACHER 


Write the following story problems on 
the board: 


+ Amir went to the store and bought 
5 figs. When he got home, his 
mom gave him 3 more figs. How 
many figs did Amir have in all? 

e Amir went to the store. He filled 
3 bags with figs. Each bag had 5 
figs in it. How many figs did Amir 
have in all? 


KEY VOCABULARY 


• Each 

e Equal groups 
e Equation 

e Multiplication 


e Product 


MATERIALS 


+ Multiplication Cards-1 


e Mathematics Student 
Book and pencil 


1. TEACHER DO: Direct students attention to the story problems on the board. Read the problems 


TEACHER SAY: Turn to your Shoulder Partner and discuss how these problems are the same 
and how they are different. I will call on some of you to share your thinking. 


00 STUDENTS DO: Talk to Shoulder Partner and compare the two story problems. Selected 
students share answers to the initial question and any other ideas that arise during the discussion. 


TEACHER DO: Ask probing questions such as: 
° Do both of these problems have the same answer? How do you know? 
° How might you solve each of these problems? (Challenge students to identify the first prob- 
lem as an addition task and the second as a multiplication task.) 
° What information in the problems helps you decide how to solve each problem? 


TEACHER SAY: Both of these problems ask for a total—the total number of figs that Amir has. 
In the first problem, Amir bought some figs and then added some more figs. It is an addition 
problem. In the second problem, Amir filled up 3 bags with the same number of figs in each 
bag. In this second problem, we had 3 groups (bags) and equal objects in each bag (5 figs). That 
reminds me of multiplication. Remember, multiplication is equal groups with an equal number 
of objects in each group. Lean and Whisper the answer to each of these problems. 


228 STUDENTS DO: Lean and Whisper the answers. 


TEACHER SAY: Good work. It is important when solving story problems that we understand 
what is being asked so we can solve the problem correctly. 
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Q Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Let's look at some more story problems. Take out your Mathematics Student 
Book and turn to page Lesson 21: Apply. 


2.2 STUDENTS DO: Take out student book and turn to correct page. 


TEACHER SAY: In your book, you have an example problem. I will read it aloud while you 
read it to yourselves. When I am finished, Lean and Whisper to your Shoulder Partner what the 
problem is asking and how you would solve the problem. 


Farha went to the store to buy rolls for a big family dinner. At the store, she bought 4 bags of 
rolls. Each bag contained 5 rolls. How many rolls did Farha buy? 


9 9 STUDENTS DO: Read along with teacher. Lean and Whisper what the problem is asking 
and a strategy for solving. 


TEACHER SAY: Let’s hear from some of you about this problem and how you would solve it. 
As you share your thinking, I will record your strategy so others can learn from you. Give a 
Thumbs Up if you would like to share. 


00 STUDENTS DO: Give Thumbs Up to volunteer. Selected students share thinking and 
strategies. 


TEACHER DO: Record students’ strategies on the board. Call on two or three students, asking for 
students who tried strategies different from those on the board. Try to identify different strategies. 


Note to the Teacher: Students may draw pictures, use repeated addition, or use a multiplication fact. 
Seeing, using, and understanding a variety of strategies deepens understanding. When done sharing strate- 
gies, record “4 groups with 5 in each group, or 4 x 5 = 20” on the board. 


TEACHER SAY: Most of you found that Farha had 20 rolls. Some of you counted by 5s, others 
drew pictures of the bags and the rolls, and some of you wrote 4 x 5 = 20 (or other strategies 
students used). What words in this problem might make some of you think that multiplication 
could be a strategy to solve? Raise your hand. 


58 STUDENTS DO: Raise hand and share thinking. 


TEACHER DO: If necessary, help students understand that the problem identifies multiple equal 
groups— 4 bags holding 5 rolls each. 


TEACHER SAY: Often, when we have equal groups with equal items in each group, that gives 
us a clue that we can multiply to find the answer. Who remembers what we call the answer to a 
multiplication problem? Whisper it into your hand. 


22 STUDENTS DO: Whisper the answer into their hands. 


TEACHER SAY: The answer to a multiplication problem is the PRODUCT. Even if we used 
repeated addition to solve this problem, we can record it as a multiplication equation. On the 
board, I recorded a multiplication equation under our strategies. 4 groups with 5 in each group, 
or 4 x 5 = 20. Please record this in your student book if you have not already done so. 


TEACHER DO: Model recording the multiplication equation. 

22 STUDENTS DO: Record 4 x 5 = 20 in student book. 

TEACHER SAY: Now you and a partner will solve the rest of the problems together. Show your 
strategy for solving the problem in the space below the story. You can solve these problems in 
whatever way works best for you, but you must record a multiplication equation and the prod- 


uct just like we did for the example. 
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TEACHER DO: Use Calling Sticks or another strategy to pair students. Walk around the class, 
observing students working together and the strategies they are using to solve the problems. 


92 STUDENTS DO: Spend the rest of the Learn time reading and solving multiplication story 
problems with a partner. For each one, show the strategy used and record a multiplication 
equation and the product. If they finish early, they can work on the Challenge problems. 


TEACHER SAY: Nice work with multiplication story problems. Return to your seats and put 
away your materials. 


с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Think about the story problems you solved today. What words in the 
problems helped you decide to solve them with multiplication? Please Turn and Talk with your 
Shoulder Partner about this question. Then I would like to hear from some of you. 


52 STUDENTS DO: Talk with a partner to discuss what words or how they knew that the situ- 
ation might use multiplication. Selected students share ideas. 


TEACHER DO: Listen and ask students deeper questions, such as: 
° What words might be in an addition story problem that might not be in a multiplication 
story problem? 
+ Could you use both multiplication and addition to solve some of these problems? Why or 
why not? 
° How do you decide how to solve a story problem? How do you choose a strategy? 


5% STUDENTS DO: Selected students share ideas and answer the teacher’s questions, if asked. 


TEACHER DO: Take note of students who have a strong understanding of problem-solving strate- 
gies and students who may need additional practice and support. Thank students for sharing ideas. 


 еѕѕоп 22 Overview 


LESSON OVERVIEW 


In today’s lesson, students continue to 
explore multiplication from a variety of 
perspectives. They practice skip counting 
to help them develop strategies for solv- 
ing multiplication problems. There are 
many patterns in multiples, and students 
will begin to notice these the more they 
practice. Students analyze story problems 
to identify matching equations. Allow 
students to make mistakes and analyze 
their errors. When students correct 
themselves or each other, they learn even 
more. Finally, students begin to write 
original multiplication stories. This will 
help you assess whether or not students 
understand the importance of equal 


LEARNING OBJECTIVES 


Students will: 
+ Skip count by 4s. 
+ Match multiplication equations to 
story problems. 
° Write a multiplication story 
problem that matches a given 
equation. 


LESSON PREPARATION FOR THE 
TEACHER 


° Print and cut sets of Multiplication 
Cards—1 Blackline Master. See 
Chapter Preparation for Lesson 22 
for additional information. 


KEY VOCABULARY 


Equation 
Multiples 
Product 


Skip count 


MATERIALS 


Skip counting anchor 
chart 


Sets of Multiplication 
Cards-1 


Mathematics Student 


groups in multiplication problems. You Book and pencil 


can differentiate for students by giving Cara dia as 2 


them factors that align with individual 
ill sea. tion for Lesson 22 for details and an 


anchor chart. See Chapter Prepara- 


example. 


( Connect (10 to 15 minutes) 


D 1reCtlONS  1.TEACHER DO: Post skip counting anchor chart on board with 2s and 3s recorded. 


TEACHER SAY: We have practiced skip counting by 2s and 3s, so I created a chart that shows 
the numbers we counted. To start math today, we will count by 4s. Today we will add the MUL- 
TIPLES of 4. 


We do this just like we did for the 3s. When I say start, we begin whisper counting. We whisper 
three numbers then say the fourth out loud and clap. I record the numbers we say aloud—the 
MULTIPLES of 4—on the board. We continue by whispering three numbers, then clapping 
and saying aloud the fourth number like this: 


TEACHER DO: Model how to whisper 1, 2, 3, and then clap and say 4. Whisper 5, 6, 7, and then 
clap and say 8, and so on. 


TEACHER SAY: Remember that it was tricky to do with 3s, but we stuck with it. We are think- 
ing like mathematicians and working through challenges. Ready to try? 


TEACHER DO: (Point to Thinking Like a Mathematician anchor chart). Count with students and 
record on the board the multiples of 4 up to 40. If time allows, do more than once. 


@@ STUDENTS DO: Count up to 40, clapping on each multiple of 4 and whispering all the 


other numbers. 


2. TEACHER SAY: Good job working through challenges. Please look at the multiples, or all 
the numbers we just said when we counted by 4. Compare the multiples of 4 to the multiples of 
2. Turn and talk to a Shoulder Partner for 1 minute to share what you notice. I will call on some 
of you to share your thinking. 
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- 


Directions 
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@@ STUDENTS DO: Talk to a partner to compare the multiples of 2 and 4. Selected students 
share thinking with the class. 


Note to the Teacher: If students do not notice that all the multiples of 4 are also part of the multiples of 2, 
point it out. Students may also notice that every other multiple of 2 is a multiple of 4. 


0: Learn (35 to 45 minutes) 


1. TEACHER SAY: In our last math class, we solved story problems using multiplication. These 
stories had groups of things with equal amounts in each group. Please open your Mathematics 
Student Book to page Lesson 22: Apply and read the story problems and equations silently to 
yourself. 


52 STUDENTS DO: Open student book to page Lesson 22: Apply and read the story problems 
silently. 


TEACHER DO: If needed, read the problems aloud to your class. 


TEACHER SAY: Talk to your Shoulder Partner about the problems and work together to match 
them to the equations that you would use to solve the problems. When you and your partner 
are done, give me a Thumbs Up to show me you are ready. 


Ө Ө STUDENTS DO: Work with a partner to match multiplication story problems and equa- 
tions. Give a Thumbs Up when they are done. 


TEACHER DO: Choose partners to pick a story problem and its matching equation. Ask stu- 
dents to explain how they selected answers. Repeat for the other two story problems. If students are 
incorrect, probe their thinking with questions such as, “Do the numbers match?” or “What is this 
problem asking us to do?” Allow students to correct each other, if needed. 


pat STUDENTS DO: Selected partners share answers and explain thinking. 


TEACHER SAY: Great job. Today you are going to try something even more challenging. You 
will write your own story problem and share it with a friend to see if they can solve it. What do 
you know about multiplication story problems? Raise your hand if you have an idea. 


®© STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER DO: If no students mention that multiplication problems involve one or more equal 
groups, be sure to remind them and share examples. 


TEACHER SAY: I like to hear your thinking in mathematics. Let's practice writing a multipli- 
cation story problem together first. I will write an equation on the board. It is not solved yet, so 
keep the product to yourself if you already know it. 


TEACHER DO: Write 3 x 6 = on the board. 


TEACHER SAY: I am going to Think Aloud how I would write a story problem for this mul- 
tiplication equation. Listen as I model so you have an idea how to do the same thing on your 
own. 


TEACHER DO: Do a Think Aloud to walk through a simple story to go with 3 x 6. Write the story 
on the board so students can see as you are describing your thinking. Be sure to emphasize that you 
must create a problem involving multiple equal groups. A Think Aloud example follows: 


“I know that with multiplication, I have groups of things. I am going to have 3 groups in my story 
and 6 things in each group. I think I will be picking flowers for some friends. So my story could be, 


‘Sara picked flowers for 3 friends. She wanted to give each friend a bouquet with 6 flowers in it. How 
many flowers will Sara need for all of the bouquets?’ 


I have 3 friends and each friend gets a bouquet, so I need 3 groups of flowers. Each group has 6 
flowers in it.” 


Же STUDENTS DO: Listen to the teacher do а Think Aloud. 


TEACHER SAY: Now that my story problems is finished, give me a Thumbs Up if you think my 
story problem matches the equation 3 x 6. Be prepared to explain why. 


®® STUDENTS DO: Give a Thumbs Up if they think the story problem and equation match. 
Selected students explain reasoning. 


TEACHER SAY: Good. This story does match the equation because I have 3 groups of 6 things. 
Now it is your turn to write your own story problem. I am going to give you a card with a multi- 
plication equation. The product is not written. 


TEACHER DO: Hand out the Multiplication Cards. There are different equations so you can differ- 
entiate for students based on current ability. Make sure that every equation has at least two students 
writing a story problem for it. 


Note to the Teacher: If you have а small class, you can have everyone work on the same equation at the 
same time and share and compare story problems with the whole group. 


TEACHER SAY: Now that you have an equation card, write your own story problem on the 
lines. When you are done, find a friend who has the same equation card and compare stories. 
Then work together to solve your equation. Are there any questions? 


22 STUDENTS DO: Ask any clarifying questions and then begin writing story problems. 
en finished, find a partner who has the same equation and compare stories. Work together 
When finished, find a p ho has th quati d comp ies. Work togeth 
to solve. 


TEACHER DO: Walk around the class offering assistance in writing story problems and in helping 
students find others to compare stories. If students finish writing, comparing, and solving, they can 
get a new card and work with a partner to write a new story problem. 


TEACHER SAY: Great work today. Return to your seat with your student book for Reflect. 


y Reflect (5 to 10 minutes) 


Directions 


1.TEACHER SAY: For the past two math classes, we have worked with story problems. We 
solved some using different strategies and we wrote some. Reflect on your learning. Is it easier 
to solve story problems or to write them? What is easy for you? What is still challenging for you? 
Record your thinking to these questions on page Lesson 22: Math Journal. 


52 STUDENTS DO: Spend 2 to 3 minutes responding to the questions. 


TEACHER DO: Be sure to review students’ entries at a later time. They will provide valuable infor- 
mation about students’ learning. 


TEACHER SAY: Everyone worked so hard today. For the next few classes, we will work on 
multiplication math facts that will make solving story problems even easier. Give yourself a pat 
on the back. 


р 1.4 STUDENTS DO: Pat themselves on the back. 
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 еѕѕоп 23 Overview 


In this lesson, students practice multi- Students will: > Multiples 

plying by 0 and 1 and explain why it is e Explain the rules for multiplying per 

easy to remember these multiplication by 0 and 1. 

facts. All students will need to articulate + Identify common multiples of 2 

that when multiplying by 0, there are 0 and 3. 

groups, therefore a product of 0. Also, • Predict common multiples of 2 

when multiplying by 1, there is only 1 and 3 greater than 120. 

group, so the product is the number of + Use evidence to justify and explain + 120 Chart 

items in that group. To support students’ mathematical thinking. + Crayons or colored pencils 


use of patterns to build mathematical 
understanding and to develop computa- 
tional thinking skills, students will find 
patterns with multiples of 2 and 3 on 
the 120 Chart. Be sure to connect this 
practice to multiplication problem-solv- e Create and display a 120 Chart (a 
ing strategies. number chart that shows numbers 1 


+ Mathematics Student 
Book and pencil 


to 120, organized in rows of 10). 


+ Gather crayons or colored pencils. 


СУ) Connect (10 to 15 minutes) 


Directions 1. TEACHER DO: Display 120 Chart. 


TEACHER SAY: In Primary 2, we spent a lot of time working on our addition and subtraction 
math facts. You may have discovered that some facts are easier than others to remember. So we 
practiced strategies to help us: plus 10 facts, doubles, doubles plus or minus one, and so on. In 
multiplication, there are also math facts and strategies to help us remember them. Today we will 
identify some multiplication math facts that are easy to remember. 


TEACHER DO: Write the following on the board: 
8 + 0 is the same as 8 x 0. 
8 + 1 is the same as 8 x 1. 


TEACHER SAY: Someone told me that 8 x 0 = 8 since 8 + 0 = 8. They also said that 8 x 1 = 9 
because 8 + 1 = 9. Give a Thumbs Up if you agree with this thinking. Give me a thumbs down if 
you disagree. 


pas STUDENTS DO: Use Thumbs Up to indicate answers. 

TEACHER DO: Call on students with different responses to share thinking. 

TEACHER SAY: When we multiply by 0, we have 0 groups, or 0 things in each group, so 8 
multiplied by 0 is 0 because I have 0 groups of 8. Anything multiplied by 0 is 0. ІҒІ multiply а 
number by 1, I have only one group of that number, so 8 multiplied by 1 is 8 because I have 1 


group of 8. Any number multiplied by 1 is the number being multiplied. Let’s quickly practice 
some 0 and 1 facts. Whisper the products to the math facts I say. 
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~ 


Directions 


TEACHER DO: Give students 0 and 1 multiplication facts to practice. Include some large numbers 
too (for example, 253 x 1 or 0 x 7,498) to ensure that students understand that no calculation is 
needed when multiplying by 0 or 1. 


өө 
“аһ STUDENTS DO: Whisper the products to themselves. 


9 Learn (35 to 45 minutes) 


1.TEACHER SAY: Today you are going to use а 120 Chart to practice finding multiples of 
numbers. The multiples are the same numbers you would say when skip counting. (Refer to the 
skip counting anchor chart.) If we are looking for the multiples of 2, we start on number 2. The 
first multiple of 2 on our 120 Chart is 2, because 2 x 1 = 2. If our chart had 0, we could start at 
0 because 2 x 0 = 0. 


Please open your Mathematics Student Book to page Lesson 23: Apply to see your 120 Chart. 
Put your finger on the 2. 


22 STUDENTS DO: Put fingers on the 2 on the 120 Chart. 


TEACHER DO: Decide what two colors students will use to color 120 Charts (for example, yellow 
and green). Have students take out those colors (crayons or colored pencils). 


22 STUDENTS DO: Take out coloring tools as directed. 


TEACHER SAY: From 2 you would skip to 4, 6, 8, 10, and so on. You can always check your 
work by practicing the Whisper strategy we have used, by looking at our skip counting chart, 
or by using repeated addition. Color all of the multiples of 2 on your 120 Chart (color). 
Color lightly so you can still see the number underneath. Let's do the first 10 multiples of 2 
together. 


TEACHER DO: Model lightly coloring in the first 10 multiples on the chart as the students follow 
along. 


52. STUDENTS DO: Color in the first 10 multiples with the teacher. 


TEACHER SAY: Now that we have done some together, please color the rest of the multiples of 
2 on your own. As you work, pay attention to any patterns you notice that makes coloring or 
counting by 2 easier. When you are done, practice counting by 2 all the way to 120, or beyond, 
to yourself. Begin coloring. 


99 STUDENTS DO: Color in the rest of the multiples of 2. When done, quietly count the 
multiples of 2 to 120. 


TEACHER DO: After approximately 3 to 5 minutes (or sooner if most students are done), bring 
students’ attention back using an Attention Getting Signal. 


TEACHER SAY: If you noticed a pattern you can share, please raise your hand. Let’s hear from a 
few of you. 


22 STUDENTS DO: Raise hand to volunteer. Selected students describe the patterns they 
identified. 


Note to the Teacher: Students should notice the columns that were colored, that every other number was 
colored, and that all the numbers that they colored are even. They may note the opposite patterns in the 
numbers they did not color. If students do not name these patterns, use questions to guide their thinking or 
explain them yourself. 


TEACHER SAY: You are wonderful pattern finders, just like great mathematicians. Now we 
will color all of the multiples of 3 (a different color than the 2s). Remember, some of the 
multiples of 3 are written on our skip counting chart. So we can do the first ones together. 
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TEACHER DO: Model coloring in the first 10 multiples of 3 on the large chart. When you get 
to 6, discuss why it is already colored and make a plan as a class how to show both colors when a 
number is a multiple of both 2 and 3. Repeat the procedure for 12. 


TEACHER SAY: Now you will finish the multiples of 3 on your own. Use the Whisper counting 
strategy or our class chart to help you. When you have finished finding all the multiples of 3 on 
your 120 Chart, please use the chart to respond to the prompts below the chart. 


00 STUDENTS DO: Work independently to identify and color multiples of 3 to 120. Answer 
questions about the multiples of 2 and 3. 


TEACHER DO: Walk around and assist students as needed. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Excellent job looking for multiples on your 120 Chart. Reflect on the pat- 
terns you observed today and what you have learned. Can you predict a number greater than 
120 that would be a multiple of both 2 and 3? Turn to page Lesson 23: Math Journal in your 
book and record your thinking. 


pad STUDENTS DO: Respond to the question in the math journal. 


TEACHER DO: Give students 2 to 3 minutes to write predictions. Call on a few volunteers to share 
thinking. Encourage students to use the class 120 Chart to explain reasoning. 


22 STUDENTS DO: Selected students share thinking and reasoning. Students may ask each 
other questions or provide support to each other. 


 еѕѕоп 24 Overview 


Students continue to use patterns to help Students will: e Equation 
them identify and remember multiplica- e Identify the multiples of 5 and 10. F 

3 tects і 3 e Factors 
tion facts and to explore the relationships + Identify numerical patterns when 
between numbers with common multi- multiplying by 5 and 10. * Multiples 
ples. In today’s lesson, they find patterns + Explain the relationship between o Pasa 
in the multiples of 5 and 10. They also skip counting and multiplication 


connect skip counting with correspond- facts. © O MATERIAIS - 


ing multiplication equations. 


No new preparation needed. 


° Class 120 Chart 
+ Crayons or colored pencils 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER SAY: Let's start today counting by 10s. We will go quickly. While you count, I will 
point to our 120 Chart. 


22 STUDENTS DO: Count aloud by 10s to 120 with the teacher. 


TEACHER SAY: Talk to your Shoulder Partner for 1 minute to share what patterns you noticed 
when we said the multiples of 10. After a minute, I will use Calling Sticks to hear from two 
people about what you noticed. 


2.2 STUDENTS DO: Talk to a Shoulder Partner about patterns they identified. Selected stu- 


dents share observations. 


Note to the Teacher: Students should notice that when skip counting by 10s, the multiples appear in one 
column on the 120 Chart all the way to the right and that each multiple ends in a 0. If students do not 
share this, explain it to them. 


TEACHER SAY: Let's do the same thing with multiples of 5. You say them and I will point to 
our class chart. Then we will talk about patterns you observed. 


pad STUDENTS DO: Count aloud by 5s to 120 with the teacher. 


TEACHER SAY: Talk to your Shoulder Partner for 1 minute to share what patterns you noticed 
when we said the multiples of 5. After a minute, I will use Calling Sticks to hear from two 
people about what you noticed. 


52 STUDENTS DO: Talk to a Shoulder Partner about patterns they identified. Selected stu- 


dents share observations. 
Note to the Teacher: Students should notice that when skip counting by 5s, the multiples appear in two 


columns on the 120 Chart and that each multiple ends in either a 5 or a 0. If students do not share this, 
explain it to them. 
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0: Learn (35 to 45 minutes) 


Directions 
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1. TEACHER SAY: Today we are going to continue our exploration of multiples on the 120 
Chart. We will add one more part to our work, though. We will identify the MULTIPLES 

on our chart and then we will write multiplication equations to match. Each multiplication 
equation will have two FACTORS and a PRODUCT. Whisper to your Shoulder Partner what a 
factor and product are. 


pat STUDENTS DO: Whisper to Shoulder Partner definitions of factor and product. 


TEACHER SAY: I heard many of you remember that the PRODUCT is the answer іп a multi- 
plication equation and that the FACTORS are the two numbers that are multiplied together. 
Great job. 


TEACHER DO: As in Lesson 23, choose two colors students will use to color the 120 Chart in the 
student book. Have students take out those two crayons. 


TEACHER SAY: Take out your crayons and your Mathematics Student Book. Turn to page 
Lesson 24: Apply. 


=. STUDENTS DO: Take out two crayons and the student book. Turn to the correct page. 


TEACHER SAY: Now watch as I model what you will do. First, we will find the multiples of 
10. We will color the multiples of 10 (color). Please whisper the first two multiples of 10 
again. 

p44 STUDENTS DO: Whisper the first two multiples of 10. 

TEACHER DO: Color (or lightly shade) the numbers on the 120 Chart. 


TEACHER SAY: Thank you for helping me. Now you color the first two multiples of 10 in your 
book. 


52. STUDENTS DO: Color 10 and 20 on the 120 Chart. 


TEACHER SAY: Now we want to write the equation for these multiples of 10. Since we are 
counting by 10, our first factor will be 10. I started by having 10 one time, so our second factor 
is 1. Who can come up and write the equation for factors 10 and 1? Raise your hand. 


22 STUDENTS DO: Raise hand to volunteer. Selected student records the equation 10 x 1 = 
10 on the board (and may ask for help from friends, if needed). 


TEACHER SAY: Who can help me with the second equation? Raise your hand. 


Ө Ө STUDENTS DO: Raise hand to volunteer. Selected student identifies the two factors in the 
equation and records 10 x 2 = 20 on the board, asking for help as needed. 


TEACHER DO: Make sure all students understand how the factors and the product are determined. 
If necessary, complete 10 x 3 with students. 


TEACHER SAY: Now you will continue counting by 10, coloring the multiples of 10 on your 
own 120 Chart. When you finish this step, write the equations for each colored box. What ques- 
tions do you have before you begin? 


@@ STUDENTS DO: Ask questions if needed to clarify the task. Begin working independently 
on the task. 


TEACHER DO: Monitor students as they work, assigning them to work with partners if extra 
support is needed. When most students have finished, use an Attention Getting Signal to bring the 
group back together. 


TEACHER SAY: I want to know how this work went for you. Please be honest so I can help 
you if you need help. Listen carefully. When I say go, do the following: If it was easy and you 
feel great, jump up. If it was okay, put your hands on your desk. If it was challenging, put your 
hands on the floor. 


pid STUDENTS DO: Move bodies to reflect how this work went for them. 


TEACHER SAY: Thank you for being honest. I know who I will help in this next round. You 
will do the same task with multiples of 5. 


Note to the Teacher: If space permits, call over the students who put their hands on the floor to an area to 
work with you or each other. 


TEACHER SAY: You have the choice to do the multiples of 5 on your own or with a partner. 
Please color all of the multiples of 5 (a different color than was used for multiples of 10). 
Then record all the equations for the multiples of 5. 


y Reflect (5 to 10 minutes) 


Directions 


1.TEACHER SAY: Today you skip counted by 10s and 5s on a 120 Chart and colored in the 
numbers you counted. Then you recorded the multiplication facts for 10 and 5 up to 120. What 
relationship did you see between the numbers colored in on the 120 Chart and the multiplica- 
tion facts you wrote down? Think for a moment, then raise your hand when you have an idea 
you would like to share. 


00 STUDENTS DO: Think quietly about the relationship between skip counting and multipli- 
cation facts. Raise hand to volunteer. Selected students share thinking, using the 120 Chart as 
needed to illustrate. 


TEACHER DO: Listen carefully to students’ explanations. Offer clarifying statements as needed 
but allow students to explain and justify their own thinking. It is important for students to make 
this connection and to use patterns, so they understand that multiplication facts are not random or 
unpredictable. 


TEACHER SAY: What wonderful mathematical thinking I have heard today. I am very 
impressed by how you explain yourselves and help each other. Great job today using the 120 
Chart as a tool to help you solve multiplication problems. Give yourself a big hug. 


22 STUDENTS DO: Give themselves a hug. 
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 еѕѕоп 25 Overview 


In this lesson, students create arrays for a Students will: e Array 

game called Arranging Chairs. They use + Explore the relationship between si 
the Commutative Property of Multipli- multiples of 2, 3, and 6. Masa 
cation and find all factor pairs for a given ° Model the Commutative Property P 

product. To launch the lesson, students of Multiplication using arrays. e Factor 

identify the multiples of 6 and their e Identify factor pairs using arrays. de 


relationship to the factors 2 and 3. 


° Create Arranging Chairs game cards for students. See Chapter Preparation for Lesson e Arranging Chair game 
25 for details. cards 

° Have available large sheets of grid paper for each pair of students. (See the Array Grid ° Grid paper (at least one 
Blackline Master). See Chapter Preparation for Lesson 25 for detailed instructions. large sheet for each group 


+ Have construction paper, scissors, and glue (or glue sticks) available. 


of 4 students) 
+ Construction paper 
e Crayons or colored pencils 
e Glue or glue sticks 


e Scissors 


( Connect (10 to 15 minutes) 


Directions 
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1.TEACHER SAY: Give me a Thumbs Up if you can remind us what a multiple is. 


oo STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share explanations. 
¿4% Answers may include: Multiples are skip counting numbers; the multiples of 2 are 2, 4, 6; 
and so on. 


TEACHER SAY: Thank you for sharing your learning. A MULTIPLE is the product when a 
number is multiplied a number of times. For example, multiples of 3 are 3, 6, and 9, which are 
3 x 1, 3 x 2, and 3 x 3. We name them when we skip count. The other day a friend told me that 
if they color in the multiples of 6 that they would also be coloring in the multiples of 2 and 3. 
Look at our 120 Chart. Do you agree with my friend or not? Turn to your Shoulder Partner and 
discuss. I will use Calling Sticks to hear your thinking. 


© © STUDENTS DO: Turn and discuss with partner. Selected students share thinking, using the 
120 Chart as needed to explain reasoning. 


TEACHER SAY: Interesting ideas. Raise your hand if you would like to come up and circle the 
first four multiples of 6 so we can see what happens. 


90 STUDENTS DO: Raise hand to volunteer. Selected student goes to the class 120 Chart and 
circles the first four multiples of 6. Student may ask for help from friends, if needed. 


TEACHER SAY: 2 and 3 are factors of 6. Because they are factors of 6, 2 and 3 will share some 
multiples of 6. Knowing these kinds of patterns can help us learn and remember multiplication 
facts. 


\/ 
-®: Learn (35 to 45 minutes) 
Directions 1.TEACHER DO: Draw the following arrays on the board. (This is the same image that was used in 


Reflect for Lesson 20.) 
STAGE 


XXXXXX XXX XX 
XXX XX 
XX 


< XxX XxX KK х 


TEACHER SAY: A few days ago, we looked at these arrays. Each of these arrays has a total of 6 
chairs. Quickly turn to your Shoulder Partner and share which array you thought was the best 
chair arrangement for watching the performance. 


p + 4 STUDENTS DO: Turn and share thinking with a Shoulder Partner. 


TEACHER SAY: These arrays represent ways to multiply two whole numbers, or factors, to get 
a product of 6. 


TEACHER DO: Describe and point to the following arrays: 
e 1 row with 6 сһапв 1x 6=6 
+ 2 rows with 3 chairs 2 x 3 = 6 
e 3 rows with 2 chairs 3 x 2 =6 
e 6 rows with 1 chair 6 x 1=6 


2. TEACHER SAY: We discovered a few days ago that both addition and multiplication have a 
Commutative Property. Raise your hand if you can explain what the Commutative Property is. 


00 
8 STUDENTS DO: Raise hand to volunteer. Selected students explain the property. 
TEACHER DO: If students do not remember the Commutative Property, explain it to them. 


TEACHER SAY: The Commutative Property means that we can add the addends or multiply 
the factors in any order and get the same answer. 1 and 6 are factors of 6, and 1 x 6 has the same 
product as 6 х 1. 


Today we are going to play the Arranging Chairs game to solve some puzzling problems. I will 
give you a product, or total number of chairs. Your job will be to find all the ways to arrange 
those chairs into arrays. You will have graph paper to draw, color, and cut out each array you 


find. 
TEACHER DO: Hold up a sheet of Array Grid paper. 


TEACHER SAY: Before you start, let’s do one more together. If we had 10 chairs, how many 
different arrays could we make? Turn and talk to your Shoulder Partner. Give me a Thumbs Up 
when you are ready to share. As you share your arrays, I will cut them out of this graph paper. 


ӨӨ STUDENTS DO: Talk to a Shoulder Partner about the possible arrays for 10 chairs. Give а 
2 шаһ 
Thumbs Up to volunteer. Selected students share work. 


TEACHER DO: If possible, have student volunteers draw, color, and cut out arrays as they are 
shared and display them on the board. Otherwise, you draw, color, and cut the arrays. Make sure you 


have 2 x 5,5 x 2, 1 x 10, and 10 x 1. 


TEACHER SAY: On the board, we have four different arrangements of chairs. Are any of these 
arrangements the same shape? Raise your hand to explain. 
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22 STUDENTS DO: Examine arrays on the board to determine if any are the same shape. 


Note to the Teacher: Students should recognize that 2 x 5 and 5 x 2 (as well as 10 x 1 and 1 x 10) are 
the same shape, and therefore the same multiplication fact. 


3. TEACHER SAY: Yes, for 10 chairs there are only two sets of factors: 2 and 5, and 1 and 10. We 
can make four arrangements, but two of them look similar, just rotated. 


TEACHER DO: Model rotating 2 x 5 to show 5 x 2 and 1 x 10 to show 10 x 1. 


TEACHER SAY: Today when you are thinking of the arrays, you may have some that are the 
same shape. They have the same factors, but are just rotated. 


Now it is your turn. I will put you in small groups. One person from your group will come up 
and get a card with a total number of chairs, a large sheet of grid paper, a large piece of con- 
struction paper, glue, and scissors. You will take out crayons so you can color your arrays. You 
will work as a team to draw, color, and cut out all the arrays for the product on your card and 
glue them to your construction paper. Under each array, record the multiplication fact that it 
represents, such as 2 x 5 = 10 or 1 x 10 = 10. 


If you need another sheet of construction paper, come up and get a new one. Then trade cards 
with another team who is also done and work on the new product. What questions do you have? 


ALR STUDENTS DO: Ask questions to clarify directions, if necessary. 
TEACHER DO: Arrange students into groups of 4. 


ee STUDENTS DO: Move to sit with group. One person from each group gets supplies. Spend 
ER the rest of the Learn time identifying and creating arrays for a variety of products. 


TEACHER DO: Walk around the room observing students as they work. Offer assistance as needed 
and collect posters as students finish. When Learn time is almost over, use an Attention Getting 
Signal to bring the group back together. 


TEACHER SAY: Please bring your Arranging Chairs posters to the front if I do not already have 
them. We will discuss your work during Reflect. Clean up and return to your seats. 


22 STUDENTS DO: Display posters on the board and clean up supplies. 


с» Reflect (5 to 10 minutes) 


Directions 
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Note to the Teacher: ‘The Arranging Chairs posters give students a visual reference of all the factor pairs for 
а given number. Keep them posted and reference them often as students are learning multiplication facts. 


1. TEACHER SAY: Take 1 minute to look at all the posters. What do you notice? I will use Call- 
ing Sticks to hear your observations. 


24 STUDENTS DO: Spend 1 minute looking at posters and then, if called on, share 
observations. 


TEACHER DO: Guide observations by asking questions such as: 
+ How do you know you have all the arrays for a number? 
e What do you notice about the relationship between factors and the product? 
° Are there any numbers that might have only one array? 


TEACHER SAY: Nice work. Let's keep these posters so that we can continue to look at all the 
factor pairs for different products as we learn our multiplication facts. 


 еѕѕоп 26 Overview 


In this math lesson, students make a Students will: e Clock 
connection between counting by 5s, or + Skip count by 5s. 
a Н о Í : З o Half 

multiples of 5, with telling time on an e Explain the relationship between 
analog clock. In Primary 2, students skip counting by 5s and telling ° Hour 
learned how to tell time to the hour, time to 5-minute increments. Minit 
half hour, and quarter hour. This will be e Read and write time in 5-minute T 

» Time 


reviewed first. 


increments on an analog clock. 


ree 1 


+ Make a large demonstration model of an analog clock. See Chapter Preparation for * Large analog clock face 
Lesson 26 for additional details. ° Large version of “train” of 
° Create a large version of the image on page Lesson 26: Apply. colored blocks 


e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER DO: Draw four analog clocks on the board showing the following times: 2:00, 9:30, 
5:45, and 7:15. If possible, make the hour hand and the minute hand different colors. Also have the 


teacher model clock available and ready to use. 


TEACHER SAY: Last year, we learned about clocks and how to tell and write time. Let's review 
to see how much we remember. 


TEACHER DO: Ask the questions below quickly to review. Call on a variety of students and use the 
large model clock as needed. 

e What do the numbers 1 to 12 represent on the clock? 

° Which hand tells the hour? 

° Which hand tells the minutes? 

+ How many minutes аге in an hour? 

+ How do we write the time? 


TEACHER SAY: Great. Now that we have reviewed some of the basics, let’s look at the four 
clocks on the board. Turn to your Shoulder Partner and tell the time on these four clocks. Give 
me a Thumbs Up if you would like to share. 


®© STUDENTS DO: Talk to partner about the time on the four clocks. Give a Thumbs Up to 
ЕЕ” | j 
volunteer. Selected students tell the time on the clocks. 


TEACHER DO: Be sure to provide additional practice at a later time if students have forgotten how 
to tell time to the hour or half hour. Time to the quarter hours (before and after) will be reviewed 


again soon. 


TEACHER SAY: Good job. Some of those were challenging. We are going to work more on time 
today so you will have more practice. 
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Ap: Learn (35 to 45 minutes) 


Directions 


1.TEACHER SAY: How did some of you know this clock (point to the one with 9:30) was 9:30? 
I do not see any 30 on the clock. Raise your hand to share your thinking. 


2.2 STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER SAY: Even if you think you understand how to tell the minutes, let's explore further. 
Take out your Mathematics Student Book and turn to page Lesson 26: Apply. Picture #1 shows 
a “train” of colored squares. Take a minute to look at how it is organized and count how many 
total squares are in the train. Give me a Thumbs Up when you have an observation to share. 


TEACHER DO: Display your large copy of the train. 


pad STUDENTS DO: Take out student book and look at the image. Give a Thumbs Up to 
volunteer. Selected students share observations and totals. 


TEACHER SAY: Nice job. This train has 60 squares in groups of 5. Since they are in groups of 
5, let’s skip count by 5s together as I circle each group of 5 and write the multiple at the end of 
each group. 


52 STUDENTS DO: Skip count aloud with teacher from 5 to 60. 
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TEACHER DO: As students skip count, circle each group of 5 and write the multiple (5, 10, 15...) 
in the last box of each group. See the example below. 


2.TEACHER SAY: Nice job skip counting. I circled each group of 5. How many groups of 5 are 
there in 60? Let’s count the groups together. 


52 STUDENTS DO: Count aloud the groups with the teacher. 


TEACHER SAY: There are 12 groups of 5, for a total of 60. Now look at Picture #2 in your 
book. The train has been wrapped into a circle and placed on top of a clock. What do you 
notice? Raise your hand to share. 


E STUDENTS DO: Raise hand to volunteer. Selected students share observations. 


TEACHER DO: Students should notice that the multiples of 5 line up with the hour numbers 1 to 
12 and that every group of 5 has a new number. 


TEACHER SAY: How many groups of 5 does it take to get to 30? 

22 STUDENTS DO: Call out th 

aa : Call out the answer. 

TEACHER SAY: The hour numbers line up with the multiples of 5. Six groups of 5 is 30. 6 x 5 
= 30. This is why at 9:30 the minute hand is pointing at the 6. Thirty minutes have passed since 
the hour started. Knowing the multiples of 5 can help us to tell time. Let’s try some more. 


TEACHER DO: Model the next learning task using the large teaching clock. 


TEACHER SAY: What number will the minute hand point to when 10 minutes have passed? 
Hold up that many fingers to show me. 


TEACHER DO: Repeat for each multiple of 5 (15 minutes, 20 minutes, and so on). Continue until 
the class understands. 


== STUDENTS DO: Determine where on the clock the minute hand would be and hold up 
that many fingers. 


TEACHER SAY: Now it is your turn to practice. In your student book, there are two boxes. I 
will show a time on my clock. Work with your Shoulder Partner to tell the time and write it in 
the box. When you are done writing, give me a Thumbs Up and we will discuss and repeat the 
process. Remember that we are all learning, so it is okay to make mistakes and ask questions. 


TEACHER DO: Show 8:10 on your clock. Allow time for students to discuss and record the time. 


es STUDENTS DO: Work with a partner to read and record the time shown on the teachers 
clock. Give a Thumbs Up when finished. Selected students share answers. 


TEACHER DO: Repeat for 2:50. 


© © STUDENTS DO: Work with a partner to read and record the time shown on the teachers 
clock. Give a Thumbs Up when finished. Selected students share answers. 


TEACHER SAY: Good job. For the rest of the Learn time, you will work with your Shoulder 
Partner to tell the time on the clocks in your book. Remember that each number 1 to 12 tells 
how many groups of 5 minutes. Record each time below the clock. You and your partner should 
agree on the answer before you write it down. If you do not agree, discuss with each other how 
you found your answers and decide which answer you think is correct. 


®© STUDENTS DO: Work with a partner to read the clocks in the student book, determine 
what time is being shown, and record the answer. 


TEACHER SAY: Good work telling and writing time. Put away your book for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Today we discovered that each number from 1 to 12 on the clock represents 
a group of 5 minutes. That shows how many minutes have passed, but where would the minute 
hand point if 60 minutes had passed? Where are 0 minutes? Turn and Talk with your Shoulder 
Partner. Raise your hand to volunteer. I will use Calling Sticks to select some of you to share 


your thinking. 


99 STUDENTS DO: Discuss with partner for about 2 minutes. Raise hand to volunteer. 
Selected students share thinking. 


TEACHER DO: Listen to students’ ideas, providing correction, clarification, or praise as 
appropriate. 


TEACHER SAY: In our next math lesson, we will continue to practice telling time and will talk 
more about 0 minutes and 60 minutes. Give your Shoulder Partner a high five for today. 


22 STUDENTS DO: Give partner a high five. 
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 еѕѕоп 27 Overview 


In this lesson, students deepen under- Students will: e Clock 
standing of how to tell time in 5-minute + Use a variety of strategies to tell le 
increments on an analog clock. They time to 5-minute increments. 

record times while playing a game and e Analyze and correct an incorrect + Hour 
then compare who has the later time. time. o Miate 


In Reflect, students analyze a common 
misconception about telling time. 


Print and cut out a set of number cards 1 to 11 (one set per pair of students). See the 


e Time 


+ Number cards 1 to 11 


Number Cards 1-12 Blackline Master. (Students will not need the 12 card for today’s о Maikam Sudene 


lesson.) 


Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER DO: Draw a number line on the board like the example shown below. 


AAA AN ATAN AN AN AN ADAN AR AD 


8:00 8:05 8: 


8: 8: 8: 8: 8: 8: 8:45 8: 8: 9:00 


TEACHER SAY: On the board is а line segment, but instead of numbers there are times. Turn to 
your Shoulder Partner and discuss what you notice and what you think might go in the blank 
spaces. Give me a Thumbs Up when you are ready. 


@@ STUDENTS DO: Talk to partner about the number line. Give a Thumbs Up when ready. 
Selected students share thinking with the group. 


TEACHER SAY: Good job. This line segment represents one hour of time from 8:00 to 9:00. 
The hops on the top of the line represent 5-minute jumps. In our last math lesson, we looked 

at how each number 1 to 12 on the clock was a group of 5 minutes. When the long hand—the 
minute hand—is on the 1, for example, 5 minutes have passed. When the minute hand is on the 
2, 10 minutes have passed. 


TEACHER DO: Write the minute hand numbers above each 5-minute increment as shown below. 
Continue to 9:00. 


а de de ал ААА MA: 


8:00 8:05 8: 
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8: : : : : 8: 8:45 8: 8: 9:00 


TEACHER SAY: We also discussed where (һе minute hand might be when 0 minutes һауе 
passed the hour and when 60 minutes have passed the hour. At the beginning of this line, there 
are 0 minutes. Raise your hand if you know what number I should write above 8:00, when 0 
minutes have passed since 8:00. I would like to hear your thinking. 


®© STUDENTS DO: Raise hand to volunteer. Selected students share answers and explain 
thinking. 


TEACHER DO: If necessary, ask questions to help students understand that the minute hand points 
to 12 if 0 minutes or 60 minutes have passed since the hour. 


ro A A ав. E E EEN 


8:00 8:05 8: 8: : : : : 8: 8:45 8: 8: 9:00 


TEACHER SAY: So where does the minute hand point when 0 minutes have passed the hour? 
22 STUDENTS DO: Call out responses. 


TEACHER SAY: It points to the 12. And where does the minute hand point when 60 minutes 
have passed the hour? 


22 ө STUDENTS DO: Call out answers. 


TEACHER SAY: It points to the 12. That can be confusing, but when one whole hour passes, 
that is 60 minutes. So, the MINUTE hand is back at the 12, but the HOUR hand has moved to 
the next hour, from 8:00 to 9:00. 


TEACHER DO: Model on the clock moving the hour in between 8 and 9. Count by 5s, and when 
the minute hand gets to the 12, state that it is now 9:00. Be sure to show the hour hand moving 


slowly as well, staying in between 8 and 9 until the minute hand has gone all 60 minutes around. 


TEACHER SAY: Raise your hand if you can summarize what we have learned about telling time 
when 0 minutes or 60 minutes have passed the hour. 


52 STUDENTS ОО: Raise hand to volunteer. Selected students summarize learning about 
telling time. 


TEACHER SAY: Now let’s play a game to keep practicing this idea of multiplying by groups of 
5 to tell time. 


Q: Learn (35 to 45 minutes) 


D i rect 10 NS 1.TEACHER DO: Draw two clocks on the board with just the numbers, no hands. Under the clock 


record: 


TEACHER SAY: We practiced telling and writing time to the nearest 5 minutes and realized 
that multiplying by 5 can help us tell time. Let’s practice some more today with a game. Take 
out your Mathematics Student Book and turn to page Lesson 27: Apply. 


52% © STUDENTS DO: Take out student book and turn to the appropriate page. 
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TEACHER SAY: This game is called Who Has the Later Time? To play, we will use a set of 
number cards 1 to 11 and pictures of clocks. I have drawn on the board an example just like the 
page in your book. Raise your hand if you would like to come up and be my partner to model 
the game. 


52 STUDENTS DO: Raise hand to help model. If chosen, be the teacher’s partner. 


TEACHER SAY: Each player has a clock in the student book for each round. Notice that only 
the hour hands are drawn on the clock faces. It will be your job to draw minute hands. Under 
the clock, you will record the time on the digital clock. 


Now I will pick a card to find out how many minutes have passed 1 and then draw the minute 
hand on the clock. Imagine I have picked a 4. That means my minute hand will point at the 4. 


TEACHER DO: Model drawing a minute hand to the 4. 


TEACHER SAY: Now, I need to figure out the time. How many minutes have passed since 1:00 
if the minute hand is pointing at the 42 Remember, each number is a group of 5, and we have 
been working on our multiplication facts. 


TEACHER DO: Model skip counting by 5 from 1 to 4 on the clock. Help students make the con- 
nection between skip counting and the multiplication fact 4 x 5 = 20. 


TEACHER SAY: I skip counted 5 four times. 4 x 5 = 20, so 20 minutes have passed. I record the 
time 1:20. Now it is my partner’s turn to pick a card. 


es STUDENTS DO: Helper student picks a card and repeats the process (with help from 
teacher or other students, if necessary). 


TEACHER SAY: Now we both have hands on our clock that represent the time we recorded. My 
clock shows 1:20, but my partner’s clock shows (student helper’s time). Who has the later 
time? 


22 STUDENTS DO: Call out answers. 


TEACHER DO: Confirm later time. 


TEACHER SAY: Wonderful. Then we play again, picking a new card, multiplying by 5 to find 
the minutes, and recording the time on the analog clock and digital one. Each round, you deter- 
mine who has the later time. What questions do you have? 


52 STUDENTS DO: Ask clarifying questions, if necessary. 


TEACHER SAY: You will play with your Shoulder Partner. One partner will come up and get a 
deck of cards. You will play for the rest of the Learn time. If you finish five rounds, work on the 
Challenge problems. 


@@ STUDENTS DO: Get supplies and spend the rest of Learn time playing Who Has the Latest 
42% Time? If five rounds are played, do the Challenge problems. 


TEACHER DO: As students work, walk around observing students as they find and record the time 
on analog and digital clocks. 


TEACHER SAY: Good work today telling and writing time and practicing your 5 multiplica- 
tion facts. Keep out your student book for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Turn to page Lesson 27: Math Journal. Look at the clock and the digital time 
that is recorded below it. Decide if the digital time is correct for the clock shown. If it is, explain 
why. If it is not, explain what is wrong and correct the time. 


© © STUDENTS DO: Look at the clock and decide if the time stated is correct or not. Explain 
thinking and make any corrections. 


TEACHER DO: At the end of Reflect, collect student books to see how students responded. 
This Reflect can serve as an assessment of students’ understanding about telling time in 5-minute 
increments. 


TEACHER SAY: Nice job telling time and practicing your 5 multiplication facts at the same 
time. 


Note to the Teacher: Use todays Math Journal as a check for students understanding. If students do NOT 
notice that the time is not 8:03, be sure to reteach. Correct answers could include quarter past (a Primary 
2 concept) or 8:15 (counting by 5 three times). 
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 еѕѕоп 28 Overview 


In today’s lesson, students use sharing Students will: + Equal 
stories as an introduction to the concepts + Use manipulatives to model o Diede 
of equal shares (also referred to as fair division. 

shares) and division. Students are invited + Explain the relationship between e Fair share 
to try a variety of strategies for dividing, sharing equally and dividing. o ME 
including drawing and modeling. Some + Use a variety of strategies to solve 


students may understand the concept of sharing division problems. С MATERIALS 


division as sharing well before they can 


represent it mathematically. The goal 

of this lesson is to begin developing a ді 
deeper understanding of the connection 

between equal shares and division. 


Sets of 50 counters (one 
teacher set and one set for 
each pair of students) 

° Thinking Like a Mathe- 


matician anchor chart 


+ Mathematics Student 


+ Prepare sets of 50 counters (one teacher set and one set for each pair of students). See Book and pencil 


Chapter Preparation for Lesson 28 for detailed instructions. 


° Display Thinking Like a Mathematician anchor chart. 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER SAY: Yesterday I bought a package of 12 cookies at the store. I wanted to share 
them equally with a friend. How many cookies should each of us get? You may talk to a partner 
or use a piece of scrap paper to solve the problem. Give me a Thumbs Up when you have an 
answer. 


soe STUDENTS DO: Work independently or with a partner to solve the problem. Give a 
Thumbs Up when they are ready. Selected students share answers and explain thinking. 


TEACHER SAY: Let’s double-check using counters. Raise your hand if you would like to help me. 


pad STUDENTS DO: Raise hand to volunteer. Selected student goes to the front of the room 
and counts out 12 counters to represent 12 cookies. 


TEACHER SAY: We need to make two groups, one for me and one for my friend. Should each 
group have the same number of cookies in it? 


00 STUDENTS DO: Call out responses. 
TEACHER SAY: Why? Who can help me understand why the groups should be equal? 
®© STUDENTS DO: Raise hand to volunteer. Selected students explain thinking. 


TEACHER DO: If students do not mention the concept of fairness, explain that each person should 
get a fair share of the cookies. In order to be fair, the groups should be equal. 


Fad STUDENTS DO: Helper student counts out the counters one at a time into two piles and 
confirms that the piles are equal. Example: One for me, one for my friend, two for me, two 
for my friend, until each pile has 6 counters. 


TEACHER DO: Thank the student helper and allow them to sit down. 


TEACHER SAY: Twelve cookies divided into 2 equal groups equals 6 cookies in each group. 
What if there were 4 of us? How many cookies would we each receive? You may talk to a partner 
or use a piece of scrap paper to solve the problem. Give me a Thumbs Up when you have an 
answer. 


92 STUDENTS DO: Work independently or with a partner to solve the problem. Give a 
Thumbs Up when they are ready. Selected students share answers and explain thinking. 


TEACHER DO: Either call another volunteer to help you model the solution or ask students to 
share with the whole class the work they did at their seats. 


92 STUDENTS DO: Help the teacher (or each other) model the solution to the new division 
ЕС Р 
problem, explaining and demonstrating thinking. 


TEACHER SAY: Wonderful work. Thank you for your help. 


Ap: Learn (35 to 45 minutes) 


Directions 


1.TEACHER SAY: Over the past several weeks, we have been working on problems in which 

we start with a group and multiply it a number of times, making it greater. Today we will start 
working on sharing problems. In sharing problems, we take a number and divide it into smaller 
equal groups. When we solve sharing problems like the ones we just did together, we want to 
make sure that everyone in the group gets a fair share, or an equal amount. You will work with 
your Shoulder Partner. 


TEACHER DO: Distribute sets of counters to partners. 


TEACHER SAY: Listen to the following story problem: Two friends went out to pick fruit 
together. They picked 14 pieces of fruit from a tree and shared, or DIVIDED, the fruit evenly 
between themselves. How many pieces of fruit did each friend have? Work with your partner to 
solve the problem. 


ӨӨ STUDENTS DO: Work with a partner to create a group of 14 counters and divide it equally 
into 2 groups. 


Note to the Teacher: Instead of walking the students through each step, see if they can take the model from 
Connect and apply it to a new problem. If students are struggling, help them break the problem into two 
steps: first take out 14 counters and then make 2 equal groups. However, give them time to work through it 
themselves first, talking to a partner and confronting confusion or misunderstandings as they go. 


TEACHER DO: Repeat the question as needed and walk around the room. Call on students to 
share thinking with the class. 


52 STUDENTS DO: Selected students share answers, explain thinking, model work, and 
answer questions for the whole group. 


TEACHER SAY: Great job dividing 14 pieces of fruit into 2 equal groups. Another way we 
practice Thinking Like a Mathematician is to MODEL with mathematics. When we model 
with mathematics, we use objects, math drawings, and equations to help us solve real-world 
problems. Let’s add “Mathematicians model with mathematics.” to our Thinking Like a Mathe- 
matician anchor chart. 


TEACHER DO: Add “Mathematicians model with mathematics.” to the anchor chart. 


TEACHER SAY: Watch as I draw a picture to show the problem you just solved. My picture will 
show a part-part-whole relationship. 
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TEACHER DO: Draw a part-part-whole representation of 14 + 2 = 7 on the board. 


TEACHER SAY: Here we take the number of objects we are starting with and write it in the 
biggest circle. That is the whole. Since we are sharing the 14 pieces of fruit between 2 people, we 
draw 2 smaller circles and share the fruit between those 2 circles. Those are the parts. When 14 
pieces of fruit are shared evenly, both friends get 7 pieces. We are modeling with mathematics 
by using a picture to explain our real-world problem. Let’s practice two more story problems 
together. 


TEACHER DO: Draw a large circle on the board to represent the starting number for the next 
problem. Leave room below for 5 smaller circles. 


TEACHER SAY: Nabil has 25 pieces of candy that he wants to give to his friends. He will share 
the candy evenly among 5 friends and not keep any for himself. How many pieces of candy will 
each friend receive? What should we write in the big circle? How do you know? 


TEACHER DO: Use Calling Sticks to select students to share thinking. 


®© STUDENTS DO: Selected students answer the teacher’s questions, asking for help from 
friends as needed. One student goes to the board and writes 25 in the big circle. 


TEACHER SAY: Great job. How many smaller circles should we draw below? How do you 


know? 


TEACHER DO: Use Calling Sticks to select students to share thinking. 


52 STUDENTS DO: Selected students answer the teacher’s questions, asking for help from 
friends as needed. One student goes to the board and draws 5 smaller circles and connects 
them to the circle containing the 25. 


O 
O 


TEACHER SAY: Now work with your partner to figure out how many pieces of candy should go 
into each circle. Remember that each circle must have an equal number of counters. 


=. STUDENTS DO: Work with a partner, using counters to solve the problem. 


TEACHER DO: Walk around the room to see how students are solving the problem. Have students 
share out answers, explain thinking, and show work when finished. Select a student to record the 
answer on the board. 


© © STUDENTS DO: Share answers, explain thinking, and show work. Selected student records 
5 in each small circle on the board. 


TEACHER DO: Repeat the above with the next problem. 


TEACHER SAY: Aya made 24 pieces of aish baladi to give to 8 friends. How many pieces will 
each friend get if everyone gets a fair share? 


48. STUDENTS DO: Determine how to create the model. Work with a partner, using counters 


to solve the problem. Share answers, explain thinking, and show work. Selected students 
record division model on the board (part-part-whole circles). 


2. TEACHER SAY: Amazing work. Now it is time for you to practice solving sharing problems 
without me. Please turn in your Mathematics Student Book to page Lesson 28: Apply. You will 
work with your partner and can use your counters or another strategy to solve the problems. 


де STUDENTS DO: Take ош student book апа work with a partner to solve the problems. Use 
counters as needed. 


TEACHER DO: Walk around and observe how students solve the problems: How many students 
use the counters? How many solve using guess and check (trying out a number to see if it works)? 
What other strategies do students use? When there are approximately 5 minutes left in the Learn 
section of class, use an Attention Getting Signal to bring the class back together. 


TEACHER SAY: I saw some excellent problem-solving and modeling today. Let’s share out the 
answers for each problem quickly and then let’s talk about how we solved these problems. 


TEACHER DO: Go over each problem solution and answer with students. Discuss any prob- 
lems for which students have discrepancies in answers. Help students analyze errors and identify 
misunderstandings. 


52 STUDENTS DO: Chorally share the answers when the teacher asks for them. Identify inac- 
curacies and misconceptions. Work with the teacher and each other to correct errors. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Please turn to page Lesson 28: Math Journal. It is your turn to be the teacher 
and think like a mathematician. Use the numbers 15 and 3. Write a sharing story problem 
about these numbers and solve the problem. Remember to show your work in a drawing and a 
part-part-whole model. 


22 STUDENTS DO: Create a division story problem using the numbers 15 and 3. Solve the 
problem and show the solution in a drawing and a part-part-whole model. 


TEACHER DO: Give students a few minutes to complete the journal entry. Be sure to collect 
students’ books and review their work to determine current levels of understanding of dividing and 
creating equal groups. 


TEACHER SAY: Nice work today. You are already developing a good understanding of divi- 
sion. When you go home today, think about the ways you use division—or sharing—outside of 
school. 
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 еѕѕоп 29 Overview 


In this lesson, students work with Students will: ° Quotient 
partition division problems. In sharing + Use a variety of strategies to solve 
division problems, students knew the division problems. 
total and how many groups. They solved + Explain their thinking when solv- © MATERIALS 
for how many in each group. In parti- ing division problems. 
tion division problems, students know ° Discuss the importance of 
р + Sets of 50 counters (опе 
the total and how many in each group. perseverance. 


‘They solve for how many groups. This 
distinction is subtle but important and 
will help students build a foundation 
for missing factor problems in the next 


teacher set and one set for 
each pair of students) 


+ Mathematics Student 


Book and pencil 


lesson. Students will use counters and 
mathematical drawings to solve these No additional lesson preparation needed. 


problems. 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER SAY: To start today’s lesson, I would like to introduce a new vocabulary word. It is 
a big word. The word is QUOTIENT. A quotient is the answer to a division problem. When you 
find the answer to a division problem, you are finding the quotient. Say, “Quotient.” 


2,8. STUDENTS DO: Say, “Quotient.” 


TEACHER SAY: Today for Connect, please think about the following problem: If I have 16 
balloons and want to tie them into groups of 2 to give to my friends, how many groups can I 
make? Remember, each group is made up of 2 balloons and I have 16 balloons to start with. 
Give me a Thumbs Up when you have an answer. You may use any strategy you like to solve the 
problem, but be prepared to share your thinking with the class. 


TEACHER DO: Give students a minute of Wait Time. 


92 STUDENTS DO: Solve the story problem using a strategy that makes sense to them. Give 
a Thumbs Up when ready. Selected students share answers and explain the strategy used, 
drawing solutions on the board. 


Note to the Teacher: Students may use a variety of strategies to solve the problem, including drawing, 
manipulatives, or mental math. Examples of explanations may include: I counted by 2s on my fingers; I 
looked around the class at other students and pretended they were each holding 2 balloons; and so on. 


TEACHER SAY: How is this problem different than the sharing cookies problem we did, where 
I had 12 cookies and shared them equally between 2 people? Talk to your Shoulder Partner 
about the difference. Raise your hand when you are ready. 


®© STUDENTS DO: Talk to partner about the differences between the two kinds of problems. 
Raise hand to volunteer. Selected students share thinking. 


TEACHER DO: If necessary, explain that the cookie problem is a sharing problem and the balloon 
problem is a grouping problem. In the cookie problem, the number of groups is known, but not how 
many cookies will be in each group. In the balloon problem, the number in each group is known, 
but not how many groups there are. 


0: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Today we are going to use pictures to solve grouping problems in division. 

Sometimes we know how many things we want in each group, but we do not know how many 
groups we can make. Let’s try a problem together. Turn in your Mathematics Student Book to 
page Lesson 29: Apply and look at the first sample problem. 


22 STUDENTS DO: Turn to page Lesson 29: Apply in the student book. 


TEACHER SAY: Drawing pictures is an effective problem-solving strategy. When we draw 
pictures in math, they are quick sketches to help us show our thinking. Drawing like a mathe- 
matician is different than drawing like an artist. It is a time for quick work. Draw a picture to 
solve this problem: Each cat needs 2 fish for lunch. How many cats can we feed with 12 fish? 


2% STUDENTS DO: Draw a picture to solve the problem. 


TEACHER DO: Walk around the room and observe how students are solving the problem. Note 
whether or not students solved the problem in different ways. 


TEACHER SAY: I saw a lot of different drawings around the room. Please raise your hand if 
you would like to share your strategy and your drawing with the class. 


Ө Ө STUDENTS DO: Raise hand to volunteer. Selected students share drawings and explain 
thinking. If possible, students draw work on the board. 


2. TEACHER SAY: Today you will practice solving grouping division problems in your student 
book. There is space provided for you to explain your thinking in pictures. You may also use 

a set of counters if you need them. You will need to share a set with a partner, but there are 
enough for both of you. Please open your books and begin. Be sure to show your work using 
pictures. 


52 STUDENTS DO: Work independently to solve division story problems іп the student book. 


TEACHER DO: As students work, walk around the room and observe how students solve the 
problems. Which students use counters? Which students solve using guess and check (trying out a 
number to see if it works)? What other strategies do students use? When there are approximately 5 
minutes left in the Learn section of class, use an Attention Getting Signal to bring the class back 
together. 


TEACHER SAY: I saw some excellent problem-solving and modeling today. Let’s share out the 
answers for each problem quickly and then let’s talk about how we solved these problems. 


TEACHER DO: Go over each problem solution and answer with students. Discuss any prob- 
lems for which students have discrepancies in answers. Help students analyze errors and identify 


misunderstandings. 


®© STUDENTS DO: Chorally share the answers when the teacher asks for them. Identify inac- 
curacies and misconceptions. Work with the teacher and each other to correct errors. 
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с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Nice job today working on grouping problems. Remember, in a grouping 
problem you know how many objects you want in each group, but you do not know how many 
groups you will make. Please turn to your Shoulder Partner and share something that went well 
today and something that was difficult. 


22, STUDENTS DO: Share thinking with a partner. 


TEACHER SAY: What does it mean to persevere? Why is it important to persevere when we are 
faced with challenging problems? Give me a wave if you would like to share your thinking. 


pat STUDENTS DO: Wave at the teacher to volunteer. 
TEACHER DO: Listen to students’ discussion points and help correct misconceptions, if necessary. 
TEACHER SAY: Nice job thinking like a mathematician. Sometimes in math things will go 


well and sometimes things will be difficult. Persevering through problems is what makes good 
mathematicians great, and all of you are hardworking mathematicians. 


RESTAN Overview 


In the final lesson of this chapter and Students will: ° Division 
theme, students explore the relationship + Describe the relationship between o Teill 
рса poe 2 act family 
between multiplication and division. factors and their product. 
They engage with fact family triangles + Use the division symbol. + Symbol 
and examine how two factors and one > Apply the relationship between 
product work for both multiplication multiplication and division to © MATERIALS 
and division facts. Students also use the identify fact families. 
division symbol to record division equa- ° Solve division problems with one 
tions for the first time. unknown. ° Thinking Like a Mathe- 


matician anchor chart 


+ Sets of 50 counters (one 


teacher set and one set per 
pair of students) 


No new preparation needed. 


e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


D Irections  1.TEACHER DO: Write the following problem on the board: 
Sahar had 18 flowers. She wanted to put 5 flowers in each jar. How many jars would Sahar need? 


TEACHER SAY: For the past two math classes, we have shared items and grouped items. Read 
the problem on the board and then talk to your Shoulder Partner about how you would solve 
this problem to find the quotient. Give me a Thumbs Up when you are ready to share. 


00 STUDENTS DO: Read the problem and discuss their strategy with a partner. Give a 
Thumbs Up when ready. Share answer and explain thinking, if chosen. 


Note to the Teacher: There will likely be some confusion about the fact that there are extra flowers. 


TEACHER DO: Ask questions to help students understand how to think about problems that do 
not divide into equal groups. Examples: What should we do with the extra flowers? Do we need an 
extra jar? Allow students to discuss ideas for the extras. There are many different possibilities, so allow 
all that make sense. Call on multiple students to share thinking. At this point, it is not necessary to 
use the word “remainder.” 


TEACHER SAY: You have so many good ideas. Sahar could fill 3 jars and have some leftovers. 


Sometimes when we share or group objects it does not always work out perfectly. You have to 
decide what to do with the leftovers. 
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Y: Learn (35 to 45 minutes) 


Directions 1.TEACHER DO: Draw the following on the board: 


TEACHER SAY: Today we are going to explore something new. There are two triangles on the 
board. Each triangle has three numbers. Looking at one triangle at a time, what is the relation- 
ship between these three numbers? What is the relationship between 16, 8, and 2; and 30, 10, 
and 3? Think about it silently and give me a Thumbs Up when you have an idea. 


TEACHER DO: Give students about a minute to think about the problem. Then call on students to 
share ideas. Record ideas on the board. 


Note to the Teacher: It may be easiest for students to see that the two numbers on the bottom are factors of 
the number at the top to form a multiplication equation, 8 x 2 = 16. They may not, however, also see that 
16 divided into 2 groups is 8. 


2.TEACHER DO: Pass out counters to students. 


TEACHER SAY: Let’s see what else we can discover about the relationship between these num- 
bers. Work with your Shoulder Partner to count out 16 counters. 


22 STUDENTS DO: Count out counters. 


TEACHER SAY: Put those 16 counters into groups of 2. 


= STUDENTS DO: Маке 8 groups of 2. 


TEACHER SAY: How many groups of 2 аге іп 16? Show ше on your fingers. 
22 STUDENTS DO: Hold up 8 fingers. 


TEACHER SAY: This time take your 16 counters and make groups of 8. Each group should 
have 8 counters in it. 


858 STUDENTS DO: Make 2 groups of 8. 
TEACHER SAY: How many groups of 8 are in 16? Show me on your fingers? 
22 STUDENTS DO: Hold up 2 fingers. 


TEACHER SAY: So looking at our triangle from before, is there anything more you could say 
about the relationship between the three numbers? 


TEACHER DO: Call on students to share thinking. At this point, students should begin to under- 
stand that when you divide the top number by one of the factors, you get the third number. They 
may not use this vocabulary, but may instead say group, share, smaller number, and so on. Help 
students understand and use the proper mathematical terminology. 


TEACHER SAY: 2 and 8 are FACTORS of 16. We call these three numbers a FACT FAMILY 
because they are related. They are a multiplication fact family because when 2 and 8 are multi- 
plied, you get the product 16. 2 and 8 are factors of 16. They are also a division fact family. If 
І take my 16 counters and put them into 2 piles, I have 8 in each pile. If I take my 16 counters 
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and put them into 8 piles, I have an equal number of counters, 2, in each pile. These numbers 
have a relationship. Let’s try it with 30 counters. 


TEACHER DO: Have students divide the counters into groups of 10 and groups of 3. Each time, 
they should count the number of counters in each group and ultimately recognize they have identi- 
fied a fact family. 


ФӘ STUDENTS DO: Make a group of 30 counters. Divide the counters into 3 groups of 10 and 
10 groups of 3. 


TEACHER SAY: So these three numbers on the triangle are related. They form a fact family for 
multiplication and division. In our last two lessons, we have been dividing by sharing and by 
making equal groups. When we divide, we know the total and divide it into smaller parts. Raise 
your hand if you have ever seen the division symbol or might know what it looks like. 


де STUDENTS DO: Raise hand if they have seen a division symbol. 
TEACHER DO: Record the division symbol (+) on the board. 


TEACHER SAY: This symbol is used by mathematicians when we have a total number of things 
that we are sharing or separating into groups. The sign has a line in the middle like the subtrac- 
tion sign and then a dot at the top and one at the bottom. Draw the division symbol in the air. 


2.2. STUDENTS DO: Draw the division symbol in the air. 


TEACHER SAY: We can write two multiplication equations and two division equations for each 
fact family. Turn to your Shoulder Partner and discuss what those four equations might be for 
each triangle. Give me a Thumbs Up when you are ready to share. 


oso STUDENTS DO: Talk to partner about the four equations. Give a Thumbs Up when ready. 
Selected students share equations and write them on the board. 


TEACHER DO: Call on students to share and, if necessary, help guide students to record: 2 x 8 = 
16; 8х2 = 16; 16 +2 = 8; 16 +8 = 2 and 3 x 10 = 30; 10 x 3 = 30; 30 + 10 = 3; 30 + 3 = 10. The 
division equations will be trickier. Students may write 2 + 16 = 8. Explain that since they are dividing 
the larger number into smaller groups, the larger number must go first. 


TEACHER SAY: Great job. These triangles show us three numbers that make a fact family. Now 
it is your turn to practice and make some of your own fact family triangles. Each of you will 
create four fact families in your Mathematics Student Book on page Lesson 30: Apply. Turn to 
that page now. 


52 STUDENTS DO: Turn to page Lesson 30: Apply іп the student book. 


TEACHER SAY: You will see on the page that each of the triangles has a total at the top. That 

is how many counters you will take out. Then you will also see that one of the factors is in the 
bottom corner, but the other one is missing. There is an empty circle where the other member of 
the family should be. Put your finger on the empty circle in the first problem. 


pa 4 STUDENTS DO: Puta finger on the empty circle. 
TEACHER DO: Check to make sure students are following along. 


TEACHER SAY: The factor you see is the number of groups you will create. Your challenge is to 
work with your partner to find the missing factor and record in the circle. Once you have found 
the missing factor, record the four equations for the fact family just like we did together. You 
can use counters or any other strategies you might have to find the missing factors. If you finish 
early, try the Challenge problems. What questions do you have? 


22 STUDENTS DO: Ask clarifying questions, if needed. Work with a partner to find the miss- 


ing factor in each fact family and then write four equations for each fact family. Students who 
finish early can work on the Challenge problems. 
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TEACHER DO: Walk around observing students and offering assistance where needed. At the end 
of Learn time, use an Attention Getting Signal to bring the group back together. 


TEACHER SAY: Great job identifying and writing fact families. I saw and heard a lot of mathe- 
matical thinking today. 


2= STUDENTS DO: Put away supplies and student book. 


©, Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Today we looked at multiplication and division fact families, but I would 
like to hear from you about what you have learned. In your own words, how are multiplication 
and division related to each other? I will give you 1 minute to think quietly. 


22 STUDENTS DO: Reflect quietly on the teacher’s question. 
TEACHER DO: Use Calling Sticks or another strategy to call on students to share ideas. 
А STUDENTS DO: Selected students share ideas or ask a friend for help. 


TEACHER DO: Listen carefully to students’ responses and help them clarify points, if necessary. 
Ask students to support answers with evidence and encourage them to use math terminology. If 
possible, record students’ thinking on the board or on chart paper (or have them record it). This may 
help students who are struggling with the concept to build understanding. 


Note to the Teacher: Since this concept is new, many students may be struggling to make the connec- 
tion between multiplication and division. However, this is an important conversation that will provide 
valuable formative assessment information. Take note of students who will need additional practice and 
support. Identify students who have a stronger understanding of the skills and concepts and who may be 
able to partner with students who need help. 


TEACHER SAY: We will continue to practice multiplication and division facts, but we always 
learn so much when we share our thinking with each other. Thank you for participating in 
today’s Reflect discussion. I am very proud of the work you are doing to learn these challenging 
concepts. Give yourself a hug. 


22 STUDENTS DO: Give themselves a hug. 
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Mathematics 
THE WORLD AROUND US 
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Chapter Overview 


Chapter 4: Lessons 31 to 40 


©) 


Chapter Overview: 


In this chapter, students will review and expand their understanding of two-dimensional shapes and dive 
deeper into multiplication. In the first few lessons of this chapter, students will learn about parallelograms 
and the category of quadrilaterals. Students will compare shapes based on their attributes. In the next few 
lessons, students will focus on the shapes of squares and rectangles as they develop an understanding of 
area. Moving from concrete tiling of these shapes, to comparing them to arrays, and then to computing 
with missing tiles, students will eventually build a conceptual understanding that area fills the inside of a 
polygon. Students will use non-standard units to fill shapes and refer to them as square units. Students will 
review the Commutative Property of Multiplication as they determine that, regardless of orientation, a verti- 
cal rectangle and a horizontal rectangle still have the same area. The next concept in this chapter will explore 
the Distributive Property of Multiplication. Using area and arrays, students will determine how to break a 
larger array into more manageable pieces that still help them find the total. 


COMPONENT DESCRIPTION LESSONS 


Connect During this daily routine, students build fluency in 10 to 15 minutes 


previously learned skills, make connections between prior 
learning and the upcoming Learn segment, and discuss 
mathematics concepts. Students may be introduced to 

an engaging, real-world math problem that establishes a 
purpose for learning a new skill or concept. 


кеу 
y Learn During this daily routine, students learn and apply 35 to 45 minutes 


various math skills and concepts. Students engage in 
exploration, experimentation, problem-solving, col- 
laboration, and discussion to build understanding and 
application of new skills and concepts and make connec- 
tions to prior learning. Students learn to think and work 
like mathematicians and persevere in developing founda- 
tional understanding of challenging skills and concepts. 


ay Reflect During this daily routine, students develop the ability to 5 to 10 minutes 


express mathematical ideas by talking about discoveries, 
using math vocabulary, asking questions to make sense of 
learning tasks, clarifying misconceptions, and learning to 
see things from their peers' perspectives. 
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Learning Indicators 


Throughout Lessons 31 to 40, students will work toward the following learning indicators: 


В. OPERATIONS AND ALGEBRAIC THINKING: 
2.a. Apply properties of operations as strategies to multi- 
ply and divide, including: 

1) Commutative Property of Multiplication 
e If4x 3 = 12 is known, then 3 x 4 = 12 is also 
known. 
3) Distributive Property of Multiplication 
e The problem 3 x (4 + 2) сап be solved as 3 x 4 + 
3x2. 


D. MEASUREMENT AND DATA: 
4.a. Collect, organize, and represent numerical data on a 
line plot. 
5.a. Identify area as an attribute of plane figures. 


5.b. Use non-standard measurements to calculate the area 


of a figure (in whole numbers). 

5.c. Apply concepts of area measurement: 

1) A square with side length 1 unit is said to have “one 
square unit” of area. This unit can be used to measure 
area. 

5.d. Measure areas (in whole numbers) by counting unit 
squares. 


Computational Thinking 


E. GEOMETRY: 
1.а. Identify rhombuses, rectangles, and squares as exam- 
ples of quadrilaterals, and draw examples of quadrilaterals 
that do not belong to any of these subcategories. 


Throughout Lessons 31 to 40, students will work toward the following learning indicators: 


C. NUMBERS AND OPERATIONS IN BASE TEN: 
1.с. Identify arithmetic patterns, including those in addi- 
tion and multiplication fact families. 


D. MEASUREMENT AND DATA: 


4.b. Solve story problems and analyze data displayed on a 


line plot. 
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EE Pacing Guide 


LESSON 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


INSTRUCTIONAL FOCUS 


Students will: 
e Identify the attributes of two-dimensional shapes. 
+ Define categories based on attributes. 
° Sort two-dimensional shapes based on their attributes. 
+ Define polygon and parallelogram. 


Students will: 
+ Describe the attributes of quadrilaterals. 
° Compare and contrast quadrilaterals. 
° Sort quadrilaterals using a Venn diagram. 


Students will: 
+ Apply rules to sort quadrilaterals. 
+ Combine quadrilaterals to create a picture. 
° Create a bar graph representing quadrilaterals to create a picture. 


Students will: 
° Use manipulatives to build rectangles with specified dimensions. 
e Calculate the area of rectangles in square units. 


Students will: 
+ Determine the area of rectangles using strategies related to multiplication. 


Students will: 
° Create and describe multiple rectangles with the same area. 
+ Explain and model the Commutative Property of Multiplication. 


Students will: 
+ Define area in their own words. 
e Apply strategies to measure area. 


Students will: 
+ Divide arrays into smaller arrays to solve multiplication problems. 
+ Explain why dividing arrays makes it easier to solve multiplication problems. 


Students will: 
+ Model the Distributive Property of Multiplication using arrays. 
e Apply the Distributive Property to solve multiplication problems. 
e Explain the Distributive Property of Multiplication. 


Students will: 
+ Apply the Distributive Property to solve multiplication problems. 
° Reflect on understanding of multiplication and the Distributive Property of 
Multiplication. 


CHAPTER4 147 


Chapter Preparation for Teacher 


For Lesson 31: 
° Create an anchor chart titled Two-Dimensional Shapes. Include images of the following 
shapes—square, rectangle, triangle, rhombus, parallelogram, octagon, hexagon, and trape- 
zium—but do not label them. Students will help you label in the lesson. 


For Lesson 32: 
+ Prepare sets of number cards or dice for the Connect activity. 
e You can use one die to practice facts to 6 or number cards to 12 if you have students who 
are already fluent with their 0 to 6 facts. 
• For the number cards, see the Number Cards 0-12 Blackline Master. 
° Make a Quadrilateral Venn Diagram poster as shown below. 


Quadrilateral Venn Diagram 


Shapes with four sides and four 
similar vertices Shapes with 4 equal sides 


% ға 


y 


For Lesson 33: 
+ Gather construction paper for pictures/designs (one sheet per pair of students). 
° Students will also need scissors, glue, and coloring tools. 


For Lesson 34: 
° Print and cut sets of small 2 cm x 2 cm squares (one set of 40 for each pair of students). See 
the 2-CM Grid Blackline Master. 
• Ifyour students are skilled with scissors, consider having them cut apart the squares prior 
to Lesson 34. 
e Store the sets of squares in plastic or paper bags for use in upcoming lessons. 


For Lesson 35: 
° Prior to the lesson, draw a large version of page Lesson 35: Connect (in the student book) on 
the board. 


° Prior to the lesson, draw a large 6 x 8 array (with all the squares shown) on the board. Do not 
label the dimensions. 


For Lesson 36: 
e Prior to the lesson, write on the board the story problem from Lesson 36: Connect (in the 
student book). Also, draw a large version of page Lesson 36: Connect (in the student book) 
on the board. 


For Lesson 37: 
+ Prepare sets of number cards 1 to 10 (one set per student). See the Number Cards 0-12 
Blackline Master. 


e Prior to the lesson, draw the shape below on the board. 
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For Lesson 38: 
° Prior to the lesson, write the following story problem on the board: 

e Adham creates a rectangle with an area of 6 square centimeters. Soliman creates a rectan- 
gle with an area of 6 square millimeters. Do the two rectangles have the same area? Why 
or why not? 

e Prior to the lesson, draw the following arrays on the board: 


For Lesson 39: 
° Prior to the lesson, draw two 5 x 6 arrays on the board. 


For Lesson 40: 
° Prior to the lesson, write the following problem on the board: 
If I want to solve 6 x 9, which of the following will NOT help me. Why not? 
e (6x6)+(6x 3) 
e (6x4)+(6x 4) 
e (6х7) + (6х 2) 


Materials Used 


Student book Pencil Dice Scissors 


Glue 


Crayons 


Paper Plastic bags Ruler Number cards 


Quadrilateral venn diagram 


Centimeter squares 
poster 
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 еѕѕоп 31 Overview 


LESSON OVERVIEW LEARNING OBJECTIVES KEY VOCABULARY 
In this lesson, students review two-di- Students will: ° Attribute 
mensional shapes. As part of this review, e Identify the attributes of two-di- 

Я ° Closed figure 

students sort and match shapes based on mensional shapes. 
given attributes. Students are introduced + Define categories based on * Cube 
to a new shape—parallelogram—and attributes. + Hexagon 
determine how it relates to the shapes ° Sort two-dimensional shapes 
they already know. This review is needed based on their attributes. * Octagon 
to ensure students are prepared to learn + Define polygon and parallelogram. ° Parallel 


more complex geometry concepts. ОАА 


MATERIALS < Togon 
LESSON PREPARATION FOR THE 
TEACHER e Quadrilateral 
° Two-Dimensional Shapes anchor Seer ar 
chart 
+ Create an anchor chart titled ° Trapezium 
с а + Mathematics Student Book and 
Two-Dimensional Shapes. See ў РР 
details іп Chapter Preparation for Bl 
e Vertices 

Lesson 31. 


° Draw a large version of the Apply 
page on the board before class. 


СУ) Connect (10 to 15 minutes) 


D 1 rect 10 ns 1. TEACHER DO: Display the Two-Dimensional Shapes anchor chart. 


TEACHER SAY: Today we are going to review some shapes that we learned last year. Look at the 
shapes on the board. I am going to place a star by some of them. Raise your hand if you know 
what my category is or what attribute all these shapes share. 


TEACHER DO: Place a star by all of the polygons (not the circle or cube). 
2 STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


Note to the Teacher: Students should recognize that the starred shapes have straight sides. If they do not, ask 
questions to help them build understanding. 


TEACHER SAY: All of these shapes are two-dimensional and have straight sides. Who can tell 
me why the cube and circle do not fit into this category? Raise your hand if you know. 


pad STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER DO: Confirm correct answers: The cube is three-dimensional, and the circle does not 
have straight sides. 


TEACHER SAY: For today and the next couple of math classes, we will focus on two-dimen- 
sional shapes with the attribute of straight sides. All these shapes have a specific name but are 
also part of a larger category called POLYGONS. All polygons have straight sides and are closed 
figures. A closed figure is a shape that does not have any gaps between the lines that make it. 
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Directions 


TEACHER DO: If necessary, draw a few examples of an open figure. 


TEACHER SAY: A circle is a closed figure, but it is not a polygon because it does not have 
straight sides. 


9- Learn (35 to 45 minutes) 


1. TEACHER SAY: Let’s talk more about all these shapes. Open your Mathematics Student 
Book to page Lesson 31: Apply. On this page, you will see a collection of shapes like the ones on 
the board. We have already discussed that most of these shapes fit into the category of polygons, 
but let’s make sure we know the specific names of these shapes. Turn to your Shoulder Partner 
and state the name of each shape. If you are not sure of the name, put a question mark next to 
the shape and we will discuss it as a group. You do not have to write anything at this time unless 
you need to write a question mark. 


aR STUDENTS DO: Turn to partner and talk about the shapes, stating the name and placing a 
question mark if the name is unknown. 


TEACHER DO: Allow students to talk through the names of all the shapes. Discuss shape names 
that students do not know. Review the terms VERTEX and VERTICES and use the terms when dis- 
cussing shape attributes. For now, students do not need to use the term ANGLES, but may recognize 
that some shapes have equal internal angles (such as the square), while others do not (such as the 
trapezium). 


TEACHER SAY: You remembered so many of the shape names. One that most of us did not 
know was the PARALLELOGRAM. Say that word with me. 


pas STUDENTS DO: Say, “Parallelogram,” aloud with the teacher. 


TEACHER SAY: In the word parallelogram, we can see the word PARALLEL. The word parallel 
describes things, like lines, that can go on forever and never touch each other. They look like 
railroad tracks (or use another example familiar to your students). 


TEACHER DO: Draw an example of parallel lines on the board. 


TEACHER SAY: A parallelogram is a quadrilateral (a shape with four sides) that has opposite 
sides that are parallel. With your Shoulder Partner, see if you can identify the parallelograms in 
your student book. 


22 STUDENTS DO: Work with Shoulder Partner to point to all the parallelograms. 


TEACHER DO: Make sure students notice that rectangles and squares are also examples of parallel- 
ograms. If needed, point this out. 


TEACHER SAY: Great. Now that we are sure of the names of all these shapes, let's think about 
categories that we could sort them into. We discussed that the cube and circle do not fit into the 
category of polygons, but there are many other ways to sort these shapes. 


With your Shoulder Partner, decide how you could sort these shapes into categories by looking 
at ATTRIBUTES that they share. Attributes are features, or characteristics, of something. For 
example, I might look at the square and the rectangle (shapes 2 and 3) and think, “Well, these 
two shapes have four vertices. That is an attribute those two shapes share.” So 1 would label my 
category “Four Vertices.” Then 1 would write the names of the shapes, write their numbers, or 
draw them. That example is done for you. What questions do you have about that part of the 
directions? 


TEACHER DO: Direct students' attention to the example in the student book. 
22 STUDENTS DO: Look at example in book. Ask clarifying questions as needed. 
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TEACHER DO: Make sure students understand the directions before moving on. 


TEACHER SAY: You may have shapes that you think go in more than one category or some 
shapes that cannot fit into a category. That is okay. You also do not need to have six categories 
but should have at least two. If you finish early, try the Challenge problem. 


STUDENTS DO: Work with partner to sort the shapes into categories based on attributes. 
өө К 
© Draw ог name the shapes or record the number of the shapes in each category. 


TEACHER DO: Give students 15 minutes to sort shapes into categories of their choosing based on 
attributes. Walk around and observe how students are sorting and which shapes they are confused 
about. After most students are finished, or 15 minutes have passed, bring the group back together. 


TEACHER SAY: Let’s discuss how you sorted these shapes. Be sure to state the name of the 
shape and the category. 


TEACHER DO: Use Calling Sticks to choose four or five partners to share the categories chosen. 
After they share, ask if anyone else had a similar category. Record categories on the board. 


a. STUDENTS DO: Selected partners share categories and the shapes that fit the category. 


TEACHER SAY: You found so many ways to sort these shapes. Did anyone have a shape that 
they just could not put together with another shape to make a category? Were there any shapes 
that did not seem to fit anywhere? Why? Give me a Ihumbs Up to share. 


Ө Ө STUDENTS DO: Give a Thumbs Up to volunteer. Selected students discuss shapes that 
they could not categorize and explain why. 


TEACHER DO: The circle and the cube may be mentioned again based on the discussion during 
Connect but allow any shapes if students can explain their reasoning. This should be a discussion, 
and students can disagree and explain their own thinking to support ideas. Use the cube to help 
guide students to understand two-dimensional shapes versus three-dimensional shapes. 


TEACHER SAY: Good work sorting these shapes and thinking about their attributes. Keep out 
your student book for Reflect. 


ay Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Turn to page Lesson 31: Math Journal. 

22 STUDENTS DO: Turn to page Lesson 31: Math Journal. 

TEACHER SAY: Think about your learning. Then, in your own words, explain what a polygon 
is. Draw two examples. Then, in your own words, explain what a parallelogram is. Draw two 
examples. 


=. STUDENTS DO: Respond to the journal prompt. 


TEACHER DO: Allow students 1 to 2 minutes to work. If time permits, call on a few students to 
share. 


 еѕѕоп 32 Overview 


Students begin the lesson playing a Students will: ° Review vocabulary as 
game to build multiplication Auency. + Describe the attributes of needed. 

This game will be repeated as review in quadrilaterals. 

a future lesson. Then students explore ° Compare and contrast 

quadrilaterals and identify the attributes quadrilaterals. 

as they compare different quadrilaterals ° Sort quadrilaterals using a Venn 


using a Venn diagram. 


di : 
iagram + Number cards 0 to 12 or 


one die per partner group 


© Quadrilateral Venn Dia- 


gram poster 


+ Prepare sets of number cards or dice for the Connect activity. See Chapter Prepara- e Scissors 
tion for Lesson 32 for details. 


+ Prepare a Quadrilateral Venn Diagram poster. See Chapter Preparation for Lesson 32 


for details. 


+ Glue for each partner set 


+ Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


Note to the Teacher: You can use one die to practice facts to 6 or number cards to 12 if you have students 
who are already fluent with O to 6 facts. 


1. TEACHER SAY: Today we are going to learn a quick game called Mystery Multiplication. 
Please take out your Mathematics Student Book and turn to page Lesson 32: Connect. 


What do you notice about the multiplication problems on this page? Raise your hand if you 
have an idea to share. 


өө STUDENTS DO: Raise hand to volunteer. Selected students share thinking. Students should 
note that the problems are incomplete. 


TEACHER SAY: These are mystery multiplication problems. They are missing one factor. You 
will determine the missing factor by pulling a number card or rolling a die. You can solve any of 
the equations. For example, if your second factor is a 1 and you want to use that factor to solve 
12x __= __, that is fine. Record the 1 in the first blank and then multiply to find the prod- 
uct. Work for about 5 minutes solving as many problems as you can. Use the work space to skip 
count, draw an array, use repeated addition, or whatever works best for you to solve the prob- 
lems. You will share a die (or number cards) with your Shoulder Partner. 


TEACHER DO: If needed, show the Connect page and quickly model how to play the game. As 
students work, walk around and observe how they solve the problems. After about 5 minutes, bring 
the group back together. 

pis STUDENTS DO: Work with a Shoulder Partner to play Mystery Multiplication. 


TEACHER SAY: Good work practicing your facts. Look at the problems you solved. Circle the 
ones that you found easier to solve than others. 


же STUDENTS DO: Circle the facts that were easy to solve. 
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`~ 


Directions 
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TEACHER SAY: Great job. Be sure to practice the multiplication facts that you did not circle. 
Keep out your student book for Learn. 


0: Learn (35 to 45 minutes) 


1. TEACHER DO: Draw a square, rectangle, parallelogram, trapezium, and rhombus on the board. 


TEACHER SAY: In our last math class, we listed attributes of the shapes on the board. Give me 
a Thumbs Up to share what you thought the common attributes were for these shapes. 


Ф STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share thinking with the 
group. 


TEACHER DO: Call on two to four students to share and record attributes. 


TEACHER DO: If necessary, remind students that all of the shapes have four straight sides and four 
vertices and all of them are closed, so they are all polygons. 


TEACHER SAY: Mathematicians put all these polygons into another special category, called 
QUADRILATERALS. The word part “quad” means four, so that helps us remember that these 
are shapes with four sides. Even though all of these polygons are quadrilaterals, they are not 
exactly the same. How are they the same? How are they different? Turn to your Shoulder Partner 
and discuss your observations. Give me a Thumbs Up when you are ready to share your ideas. 


52 STUDENTS DO: Discuss the similarities and differences with a partner. Give а Thumbs Up 
to indicate they are ready to share. Selected students identify similarities and differences. 


TEACHER DO: Record students’ ideas on the board. 


TEACHER SAY: Good thinking. These are all four-sided polygons, but they have differences. 
Today you are going to sort just quadrilaterals but in a special way. 


TEACHER DO: Display Quadrilateral Venn Diagram poster. 


TEACHER SAY: On this poster, you see two circles connected. This is called a Venn diagram, 
and you have used them before. 


TEACHER DO: Read the descriptions above each circle. 


TEACHER SAY: What do you think might go in the section that overlaps? Talk to your Shoul- 
der Partner. 


28 STUDENTS ро: Share thinking with a Shoulder Partner. 


TEACHER SAY: The intersection will be for shapes that have four equal sides AND four vertices 
that look the same. This is the space for shapes that fit both rules. I will record that on my Venn 
diagram below the arrow. 


TEACHER DO: Point to location on the example diagram on the board. 

TEACHER SAY: Open your student book to page Lesson 32: Apply. 

2.2 STUDENTS DO: Turn to page Lesson 32: Apply. 

TEACHER SAY: On this page there is a Venn diagram like the one on the board, but without 
the labels. There is also see a page of quadrilaterals. Label your Venn diagram like the one on 


the board, and then cut out the shapes. You will work with a partner and discuss with each 
other your thoughts about where to put each shape. However, you will complete your own 


shapes in the Venn diagram in your own book. If they do not fit into either circle or the inter- 
section, you can put them outside the Venn diagram. What questions do you have? 


24 STUDENTS DO: Ask clarifying questions, if necessary. 
TEACHER DO: Use Hands Up, Pair Up (or another strategy) to assign partners. 


pid STUDENTS DO: Discuss shape placement with partner, and then cut and glue the quadri- 
laterals into the Venn diagram. 


TEACHER DO: Walk around the room and observe students as they work. Ask probing questions 
such as: 


° What shape or shapes do not fit into the diagram? Why not? 
e Why does a square fit in the intersection? 
+ Can you think of a quadrilateral that is not on this sheet of shapes? What would it look like? 


When 5 minutes are left in Learn, use an Attention Getting Signal to bring the group back together. 


TEACHER SAY: Let's discuss your work. I will use Calling Sticks to call on some of you. If I call 
your name, tell us the name of one quadrilateral, where you placed it, and why you placed it 
there. 


292 STUDENTS DO: Selected students describe where they placed each quadrilateral in the 
Venn diagram and explain thinking. Students with correct answers may draw and label shapes 
on the teacher's large Venn diagram. 


TEACHER DO: Ask the whole group the questions you asked as you were circulating around the 
room. It is equally important for students to discuss why shapes do not fit a category as it is for them 
to discuss why shapes do fit. 


22 STUDENTS DO: Use what they have learned about quadrilaterals to explain and defend 
thinking. 


TEACHER SAY: Great work today. I always learn so much listening to your thinking, and I 
enjoy hearing you use math vocabulary. Clean up all your materials for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Today we looked at a category of two-dimensional shapes called quadrilat- 
erals. For Reflect, think about what you have learned about quadrilaterals. Take a minute and 
look around the classroom. Do you see examples of quadrilaterals? We will Popcorn to share 
where in the room we see quadrilaterals. 


TEACHER DO: Give 1 minute to look around the room. Then, if necessary, review Popcorn. Allow 
as many students as possible to share and name quadrilaterals they see in the classroom. 


© © STUDENTS DO: Popcorn to share the quadrilaterals that they see in the classroom, stating 
the name of the object and what type of quadrilateral it is. 


TEACHER SAY: Everyone worked hard today. Keep noticing the shapes all around you, even at 
home. 
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RESTE Overview 


In this lesson, students create a picture Students will: 
using quadrilaterals and then graph + Apply rules to sort quadrilaterals. needed. 
the quantity of each shape they used. + Combine quadrilaterals to create 
This activity allows students to confirm a picture. 
understanding of quadrilaterals and prac- + Create a bar graph representing 
tice previously learned graphing skills. quadrilaterals to create a picture. 
Students may work in groups, with 
partners, or individually depending on ER =a TER * Construction paper (one 
the size of your class and materials. The SSON [PIR AUKON IROL ШЕ sheet per pair of students) 
directions are written for partners; adjust e Scissors 
them to suit your situation. 
“ Gather construction paper for pic- ee 
tures/designs (one sheet per pair of + Colored pencils or crayons 
students). ° Mathematics Student 


Book and pencil 


СУ) Connect (10 to 15 minutes) 


D 1rections 1. TEACHER SAY: We have reviewed two-dimensional shapes together, and in our last math 
class we looked just at quadrilaterals. Please open your Mathematics Student Book to page 
Lesson 33: Connect. 


22 STUDENTS DO: Open student book to page Lesson 33: Connect. 


TEACHER SAY: On this page, there is a grid that has trapeziums on one side and shapes that 
are not trapeziums on the other. Look at the images and try to write a definition of a trapezium 
in your own words. Then compare with your Shoulder Partner. In a few minutes, I will use Call- 
ing Sticks to select some of you to share your thinking. 


@@ STUDENTS DO: Use images in student book to develop a definition for trapezium. Share 
definition with Shoulder Partner. Selected students share thinking with the group. 


TEACHER SAY: I heard a lot of great mathematical thinking in your definitions. A trapezium 
is a quadrilateral because it has four sides, but only one set of sides are parallel. Show me with 
your arms what two parallel lines look like. 


00 STUDENTS DO: Hold arms parallel in front of them or straight up and down. 


TEACHER SAY: Good work. Remember, the sides of quadrilaterals do not have to be an equal 
length. Let's look at quadrilaterals in a different way. 
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0: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Today you and a partner will create a picture to demonstrate your under- 
standing of quadrilaterals. Your picture must have at least 12 quadrilaterals and at least one of 
each type we discussed these past few days. When you are finished, you will create a bar graph 
to show how many of each quadrilateral you used in your design. Let’s prepare by doing a quick 
review. I will give you clues about a quadrilateral. Lean and Whisper the name of the quadrilat- 
eral to your Shoulder Partner. 


TEACHER DO: Give clues to a quadrilateral, such as: 


° This quadrilateral has four sides and all sides can be different lengths. (Trapezium) 

° This quadrilateral has four slanted sides (two sets of parallel sides) and two of the vertices look 
alike and the other two look alike. (Parallelogram or possibly rhombus) 

+ All of the sides of this quadrilateral are equal. (Square or rhombus) 


Note to the Teacher: You do not need to review all the quadrilaterals. Parallelograms are new so be sure to 
review that quadrilateral. Allow students time to whisper to partner and then confirm as a group. If time 
allows, ask a student to give a clue to a quadrilateral for the group to guess. 


ФӘ STUDENTS DO: Lean and Whisper to partner the name of the quadrilateral. Selected 
students provide quadrilateral clues to the whole group. 


TEACHER SAY: Wonderful. Now it is time to create your quadrilateral picture. Turn in your 
student book to page Lesson 33: Apply. 


52 STUDENTS DO: Turn to page Lesson 33: Apply. 


TEACHER SAY: Each of you will tear out this page. You will work with your Shoulder Partner 
to create a picture, so you have to work together to decide what your picture will be and which 
shapes you will use. You can use both of your pages or just one. Cut out the shapes you are 
using and glue them down on a sheet of construction paper to create your picture. You must use 
at least 12 shapes and at least 1 of each kind of quadrilateral we have learned about. Once you 
finish gluing your shapes down, add color and details to complete your picture. Finally, count 
the number of each shape used in your picture. Record the results on the bar graph in your stu- 
dent book on page Lesson 33: APPLY. Look at that page now and raise your hand if you have 
questions about the activity. 


52 STUDENTS DO: Observe the bar graph page and raise hand to ask questions, if necessary. 
Begin working with a partner. 


TEACHER DO: Hand out construction paper to each set of partners. As students work, walk 
around to observe how they work together to create the picture and bar graph. Remind students 
about the project requirements as needed. 


®© STUDENTS DO: Create a quadrilateral picture with partner. Once complete, create a bar 
graph in the book to show how many of each quadrilateral were used in the picture. Partners 


who finish early can add details to the picture. 


TEACHER SAY: I saw so many of different pictures today, all with quadrilaterals. Put away all 
materials and bring your pictures to me to display in our classroom. 
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y Reflect (5 to 10 minutes) 


Dir ections 1. TEACHER SAY: Your quadrilateral pictures look great. Please turn to page Lesson 33: Math 
Journal in your book. Look at your bar graph. Then write two statements about the data in your 
bar graph. Then write one question that could be answered using your graph. 


Note to the Teacher: Depending on students readiness, have them work independently or with a partner. 


22 STUDENTS DO: Respond to prompt on the Math Journal page. 


TEACHER DO: Give students 2 to 3 minutes to write about the graph. Be sure to collect students’ 
books and review their work. The graph and Math Journal page can provide valuable information 
about students’ understanding and progress. 
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 еѕѕоп 34 Overview 


In this lesson, students explore the Students will: “ Area 
concept of area by designing a garden + Use manipulatives to build rectan- 8 

plot with small squares. They will later gles with specified dimensions. 

connect the concept of area to what they e Calculate the area of rectangles in * Dimensions 
have learned about multiplication. square units. + Square unit 


Prepare sets of small 2 cm x 2 cm squares 
(one set of 40 for each pair of students). 


+ Number cards 0 to 12 or 
one die per partner group 


See 2-CM Grid Paper Blackline Master. ° Sets of 2-centimeter 
See Chapter Preparation for Lesson 34 squares (one set per pair 
for additional details. of students) 


e Scissors (optional) 
° Paper or plastic bags (for 
storage of sets) 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER SAY: Today you will play Mystery Multiplication again to practice our multi- 
plication facts. Please take out your Mathematics Student Book and turn to page Lesson 34: 
Connect. Play as you did the other day. Roll the die or take a card to identify the missing factor, 
record, and find the product. 


TEACHER DO: Hand out one die or a set of number cards to Shoulder Partners to share and 
allow partners to play for 5 minutes. Walk around and observe which facts are easier for students to 
solve than others. After 5 minutes, bring the group back together. 


ФӘ STUDENTS DO: Roll the die, record the factor, and find the product. Repeat. If all the 
equations are completed and more time remains, have students order the products from least 
to greatest or greatest to least. 


2. TEACHER SAY: Good work practicing your facts. Now look at the problems you solved. 
Draw a rhombus around the most challenging multiplication equation you solved today and 


put a trapezium around the easiest multiplication fact for you today. 


52 STUDENTS DO: Draw a rhombus and trapezium around the easiest and most challenging 
equations. 
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Ap: Learn (35 to 45 minutes) 


Directions 
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1. TEACHER DO: Give each set of Shoulder Partners a set of 2 cm squares. 


TEACHER SAY: For the past couple of math lessons, we have explored quadrilaterals. Today 
we are going to use two of them to explore a new math concept—area. Use the small squares to 
make a rectangle with your Shoulder Partner. You do not have to use all the squares. When you 
are done, give me a Thumbs Up. 


22 STUDENTS DO: Work with a partner to create a large rectangle using the small squares. 
Give a Thumbs Up when finished. 


TEACHER SAY: I see many different rectangles. Raise your hand if you would like to describe 
your rectangle and draw it on the board. 


TEACHER DO: Call on two or three sets of partners who made different rectangles. 


= STUDENTS DO: Raise hand to volunteer. Selected partners explain the rectangle, stating 
the total number of rows, columns, and squares, and draw the rectangle on the board. Label 
the rows, columns, and total. 


TEACHER DO: Assist students as needed. 


TEACHER SAY: There are three different rectangles drawn on the board. We wrote the total 
number of squares for each one. We also wrote the DIMENSIONS, or how many rows and how 
many columns. (Example shown below.) Do these rectangles remind you of anything we have 
learned in math recently? Talk quietly with your Shoulder Partner and share your thinking. 


6 


Total number of squares = 18 


Za STUDENTS DO: Share thinking with a Shoulder Partner. 


TEACHER DO: If students do not recognize arrays in the rectangles, either ask questions to help 
them make the connection or explain it to them (to save lesson time). 


TEACHER SAY: The rectangles you made from smaller squares look like arrays. (Stu- 
dents’ names) used squares to make a rectangle. The rows and columns help us calculate 
how many squares are in the rectangle. The rows and columns are the factors. Mathematicians 
call the number of squares that fit inside a region the AREA. We call each square inside the 
rectangle a SQUARE UNIT. 


TEACHER DO: Draw a thick line around the rectangles. Explain that the space inside the square is 
the AREA. Point to one of the rectangles and use it to help explain area. 


TEACHER SAY: If I count the squares inside (students’ names) rectangle, I see that the 
area is square units. 


TEACHER DO: Use Calling Sticks to select students to find the area of the other two rectangles. 
Же STUDENTS DO: Selected students find the area of rectangles оп the board. 


Note to the Teacher: Some students may recognize that the area is equal to the number of rows multiplied 
by the number of columns. Allow those students to explain and demonstrate thinking at the board. Having 
concepts explained by students is often helpful to children and can build the confidence of the students 


acting as teachers. 


TEACHER SAY: Now let’s look at this problem: 
Sara wants to build a garden to plant pumpkins. Each pumpkin needs 1 SQUARE UNIT of 
space. Sara wants the garden to have 5 rows, with 3 pumpkins in each row. 


TEACHER DO: Write on the board: 5 rows of pumpkins. 3 pumpkins in each row. 1 pumpkin in 
each square unit. 


TEACHER SAY: Work with your Shoulder Partner and use your squares to build Sara’s garden 
plot. Give me a Thumbs Up when you are finished. 


©© STUDENTS DO: Work with Shoulder Partner to use small squares to build the described 
garden plot. Give a Thumbs Up when finished. 


TEACHER SAY: All of you made a rectangular garden plot that has 5 rows with 3 in each. Lean 
and Whisper how many squares you used in all. How many pumpkins will be in Sara’s garden? 


ФӘ STUDENTS DO: Lean and Whisper. 


TEACHER SAY: Each rectangle used 15 squares, so there will be 15 pumpkins in Sara’s garden. 
The AREA of this garden is 15 because the inside of the rectangle contains 15 square units. Now 
you are going to make more garden plots using your squares and some grid paper. Please open 
your student book to page Lesson 34: Apply. 


52 STUDENTS DO: Open book to page Lesson 34: Apply. 


TEACHER SAY: On this page, you will see some story problems about garden plots. There are 
grids on the next two pages that match your squares. Let’s go over the directions together. 


TEACHER DO: Read the directions aloud. Answer any questions students have about the learning 
task. 


@@ STUDENTS DO: Work with Shoulder Partner to read the problems, build rectangles, draw 
ER ‘rectangles, and record the area. Students who finish early may work on the Challenge prob- 
lems. Clean up squares when time is up. 


TEACHER DO: Walk around the room observing students as they build rectangles and find the 
area. Note students who may need extra support building or determining the area. 


TEACHER SAY: Nice work building rectangular garden plots and finding the area of each rect- 
angular plot. Keep out your student book for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Today we explored building rectangles out of small squares and then 
determined the area. Think for a minute about how finding the area of the rectangles and mul- 
tiplication are related. Write your answer in the box on page Lesson 34: Math Journal. You may 
include drawings to help you explain your thinking. 


a. STUDENTS DO: Write a response to the prompt. 


TEACHER DO: Allow 2 to 3 minutes for students to write a response to the prompt. Collect all 
student books and review students’ responses. Take note of students who already show an under- 
standing of the relationship between area, arrays, and multiplication as well as students who may 
need additional exploration and instruction. 
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RESTE Overview 


In this lesson, students again deter- Students will: • Area 
mine the area of a variety of rectangles. + Determine the area of rectan- o 
However, this time they will not use a gles using strategies related to 

physical model of unit squares. If you multiplication. ° Product 


find some students need additional 
exploration and practice, consider having 


sets of the squares used in Lesson 34 


squares (optional) 


+ Square unit 


° Draw a large version of page Lesson 35: Connect (in the student book) on the board + Mathematics Student 
before class. Book and pencil 


° Prior to the lesson, draw a large 6 x 8 array (with all the squares shown) on the board. 
Do not label the dimensions. 


( Connect (10 to 15 minutes) 


Dire CtIONS 1. TEACHER SAY: Lets look at a geometry puzzle called Overlapping Rectangles. Please open 
your Mathematics Student Book to page Lesson 35: Connect. 


2.2 STUDENTS DO: Open student book to page Lesson 35: Connect. 


TEACHER SAY: See how many rectangles you can find in the image in your book. In a few 
minutes, you will share your thinking. 


24 STUDENTS DO: Work independently to complete the task. 


TEACHER DO: Give students about 3 minutes to work on the puzzle. Use Calling Sticks to select 
students to share thinking. 


pad STUDENTS DO: Selected students share findings and show the rectangles they found on 


the board. 


TEACHER SAY: Great job. Keep out your student book for today’s lesson. 
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Y: Learn (35 to 45 minutes) 


Directions 


1. TEACHER DO: Point to the array you drew on the board. 


TEACHER SAY: In our last math class, you learned a new math word—area. Give me a Thumbs 
Up if you remember what area means in math. 


se STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share their definition 
of area. 


TEACHER SAY: Area means the number of square units that fit inside of a space. In our last 
class, we used squares to build rectangular gardens and find the area of those gardens. Today 
you will work to find the area of a garden plot that is already drawn for you. Let's look at the 
one I have drawn on the board. 


TEACHER DO: Point to the large 6 x 8 array on the board. 


TEACHER SAY: This garden plot has a lot of squares for our vegetables. Who can remind us 
how to find the area of this garden plot? Raise your hand if you know. 


52 STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER DO: Accept all reasonable answers (for example, count the squares, multiply the rows by 
the columns, skip count by 6, and so on). 


TEACHER SAY: Work with your Shoulder Partner to determine the area of this rectangle. Give 
me a Thumbs Up when you have the answer. 


a. STUDENTS DO: Work with a partner to find the area of the rectangle. Give a Thumbs Up 
when finished. Selected partners share answers. 


TEACHER DO: Call on partners to share an answer and the strategy used for determining the area. 
Try to identify pairs who used different strategies. Allow for multiple pairs to share strategies, record 
ideas for others to see. 


TEACHER SAY: There are many different strategies for calculating the area of rectangles. Some 
strategies are fast and some take longer. Today you will work to find the area of rectangles. You 
may do that using any strategy that makes sense for you, but you must explain how you solved 
the problem. Take out your student book and turn to page Lesson 35: Apply. 


52 STUDENTS DO: Take ош book and turn to page Lesson 35: Apply. 


TEACHER SAY: Use the work space next to each rectangle to show your thinking. Be sure to 
record your answer too. 


@@ STUDENTS DO: Spend the rest of the Learn time finding the area of rectangles, record- 
ing answers, and explaining the strategies they used. Students who finish early may do the 


Challenge. 


TEACHER DO: Walk around the class observing students as they work. Note students who may 
still be using less efficient (but accurate) strategies, such as counting each box one by one. When 
Learn is almost over, use an Attention Getting Signal to bring the group back together. Collect 
student books to check students’ understanding and to see what strategies they are using. 


TEACHER SAY: As I walked around the room, I saw many different strategies being used. Nice 
job today. Please close your student book. 
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с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Today you worked to find the area of shapes. Turn to your Shoulder Partner 
and explain the strategy you used for finding the total area of the rectangles. If you tried more 
than one strategy, be sure to explain all of them. 


22 STUDENTS DO: Talk to a partner about the strategies they used for finding the area. 


TEACHER DO: Allow a few minutes for students to share with partner. Use Calling Sticks to select 
a few students to share. 


Note to the Teacher: As you review students books, note any students who attempted or completed the 
Challenge problems. Set aside time to talk to them about the strategies they used and hear their thinking 
about how they approached the problems. 


TEACHER SAY: In our next class, we will continue to explore area. You did such great work 
today. Give your Shoulder Partner a high five. 


22 STUDENTS DO: Give Shoulder Partner a high five. 


RESTE Overview 


In this lesson, students create and Students will: “ Area 
describe rectangles with different dimen- ° Create and describe multiple rect- Ме 
sions but the same area. They practice angles with the same area. 
applying the Commutative Property to + Explain and model the Commuta- * Commutative Property 
show how factors, as applied to area, can tive Property of Multiplication. а OR 
be written two ways. 
e Rows 


+ Unit square 


° Prior to the lesson, write on the board the story problem from Lesson 36: Connect MATERIALS 00 - 


(іп the student book). Also, draw а large version of page Lesson 36: Connect (in the 


student book) on the board. ° Mathematics Student 
Book and pencil 


( Connect (10 to 15 minutes) 


Dir ections 1. TEACHER SAY: Please open your Mathematics Student Book to page Lesson 36: Connect. 
Read and solve the problem. 


®© STUDENTS DO: Turn to page Lesson 36: Connect. Work independently to solve the 
problem. 


TEACHER DO: Call on several students and take note of the strategies and explanations. Did they 
use drawings or skip counting? 


pat STUDENTS DO: Selected students share answers and explain thinking. 


TEACHER DO: If not presented by a student, model how to divide a square into 2 equal parts with 
a diagonal line. 


TEACHER SAY: How many triangles would Miriam draw to make 10 squares? Turn and Talk to 
your Shoulder Partner. 


„il STUDENTS DO: Discuss the question with a Shoulder Partner. 
TEACHER DO: Call on students to share ideas. Check to see if students understand that the 


number of triangles is double the number of squares. If possible, allow a student to explain the con- 
cept to the rest of the class. 
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Ap: Learn (35 to 45 minutes) 


Directions 


166 CHAPTER 4 


1. TEACHER DO: Draw the two rectangles below on the board (one rectangle with 4 rows and 3 
columns and one rectangle with 3 rows and 4 columns). 


TEACHER SAY: On the board are two rectangles. Whisper to your Shoulder Partner what the 
area of each rectangle is. 


== STUDENTS DO: Whisper answers. 


TEACHER SAY: Both rectangles have 12 square units. But they are not exactly the same. How is 
that possible? 


TEACHER DO: Use Calling Sticks to select students. 
ЖЕ STUDENTS DO: Selected students share thinking. 


TEACHER DO: If necessary, explain that the rectangles have the same two numbers as their dimen- 
sions. They just have been rotated. Remind students that they saw this when they found all the ways 
to arrange 12 chairs. 


TEACHER SAY: Lean and Whisper what the multiplication equations would be for each of 
these arrays. 


22 STUDENTS DO: Whisper answers. 


TEACHER SAY: Both equations have the same factors, 3 and 4. Two equations can be writ- 
ten—3 x 4 and 4 x 3—and you get the same product. The order does not matter. Raise your 
hand if you can recall what property that is. 


22 STUDENTS DO: Raise hand to volunteer. Selected students share answers. 


TEACHER DO: Make sure students understand that no matter the order of the factors, the product 
will be the same and that this is the Commutative Property of Multiplication. 


TEACHER SAY: Please turn in your student book to page Lesson 36: Apply and read the direc- 
tions to yourself. 


92 STUDENTS DO: Turn to page Lesson 36: Apply and read the directions silently. 


TEACHER SAY: Today you will create rectangles that look different but have the same area. 
Each rectangle must have an area of 18 square units. 


TEACHER DO: If possible, relate the activity to a career or concept that students have learned 
about. For example, area is used in gardening, laying floor tile, painting walls, purchasing rugs, and 
so on. 


TEACHER SAY: Remember, your job is to see how many different rectangles you can create 
with this area. After you draw all of your rectangles, write equations that represent each one. 
Who can tell me how to do that? Raise your hand. 


22 STUDENTS DO: Raise hand to volunteer. Selected students explain how to use the dimen- 
sions of the rectangles to identify the factors in the equations. 


TEACHER SAY: Great explanations. You may begin working. If you finish early, you can try the 
challenge questions at the bottom of the page. 


pis STUDENTS DO: Work independently to complete the Apply learning activity. 


TEACHER DO: As students work, walk around and take note of the strategies they use to solve the 
problems. Note students who are immediately able to apply the Commutative Property to create 
rectangles and identify dimensions/factors. For example, when they create a 6 x 3 rectangle, do they 
also see that they can draw a 3 x 6 rectangle, or does this still require more thought? 


Toward the end of Learn, use an Attention Getting Signal to call students together and go over the 
answers together. Use this time to reinforce the Commutative Property by having students discuss 
two rectangles with the same dimensions but with the number of rows and columns swapped, such 
as a 3 x 4 rectangle and a 4 x 3 rectangle. Ask questions to help students recognize the connection 
between this activity and when they arranged chairs in Theme 1. 


TEACHER SAY: You did good work creating different arrays that all had the same area. Clean 
up for Reflect but keep out your student book. 


22 STUDENTS DO: Clean up materials for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Please open your student book to page Lesson 36: Math Journal. 

ХА STUDENTS DO: Turn to page Lesson 36: Math Journal. 

TEACHER DO: If necessary, read the journal prompt aloud or select a student to do so. 

22 STUDENTS DO: Work independently to respond to the journal prompt. 

TEACHER SAY: Great job today solving area problems. Area is a part of our daily lives. If we 


are purchasing a rug, creating a football field, sewing a blanket, painting a wall, building a 
garden, or laying tiles on a floor, we need to understand area. 
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 еѕѕоп 37 Overview 


In this lesson, students deepen their understanding of area by exploring rect- Students will: 
angles and squares where part of the grid is no longer seen and exploring how + Define area in their own words. 
the dimensions can help determine the area. They will define area in their own + Apply strategies to measure area. 


words and think about real-world applications of area. 


Determining area without the grids will be challenging for many students, 

especially those who rely on counting each square one by one. However, KEY VOCABULARY 
removing part of the array pushes students to think about the dimensions and 
how those numbers represent the number of squares in the rows and columns. 


It is all right if students still need to draw in all the squares, but some may wa 
jump to multiply length times width to find the area and will develop an + Columns 
understanding of the formula for area of a square or rectangle. To build deep “ Commutative Property 


conceptual understanding, the tasks have been scaffolded— students first use 


a OR 4 
actual squares, then count each square, then calculate area with some squares Dimensions 


removed. • Rows 
Prepare sets of number cards 1 to 10 (one set per student). See the Number + Number cards 1 to 10 


Cards 0-12 Blackline Master. + Mathematics Student Book and 


Prior to the lesson, draw a rectangle on the board that shows only some pencil 
squares. See Chapter Preparation for Lesson 37 for detailed instructions. 


( Connect (10 to 15 minutes) 


Dir ections 1. TEACHER SAY: Today for Connect we will play Mystery Multiplication. Please open your 
Mathematics Student Book to page Lesson 37: Connect. Instead of identifying one factor, we 
will identify both factors by turning over two number cards. 


TEACHER DO: Model how to play the game. Turn over two cards to identify the factors, draw the 
array, write the equation, and solve the problem. For example: Ifone card is a 3 and the other card is 
a 5, model how to draw the array on the board either as a 3 x 5 or a 5 x 3 array, write the equation 
3x5= , and then model counting the squares or counting by 5s to find the product. Finally, 
finish by writing 3 x 5 = 15 on the board. Have students begin working. 


58 STUDENTS DO: Work independently in the book. 


TEACHER DO: At the end of Connect time, ask students to share with a Shoulder Partner at least 
one strategy they have learned for solving area problems. 


pid oe DO: Describe to a Shoulder Partner at least one strategy they use to solve area 
problems. 
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0: Learn (35 to 45 minutes) 


Directions 1. TEACHER DO: Draw the following rectangle on the board. 


TEACHER SAY: In our last class, we looked at rectangles that had the same area. Today our 
objective is to be able to explain area in our own words and figure out how we can determine 
the area of any rectangle. Up until now, we have been able to use a grid or squares to help us 
calculate area, but what if the rectangle looked like the one on the board? Turn to your Shoul- 
der Partner and discuss how you would determine the area of the whole rectangle. Give me a 
Thumbs Up to share your strategy and your answer. 


22 STUDENTS DO: Talk to a Shoulder Partner about how to determine the area. Selected 
students share answers and explain thinking. 


TEACHER DO: Allow students 2 to 3 minutes to discuss strategies. Then select two or three stu- 
dents to share strategies and answers and explain thinking. Allow students to draw on the rectangle 
on the board, if needed. Ask questions to help students recognize that they can identify the dimen- 
sions of the rectangle using the number of rows and columns. 


TEACHER DO: Summarize students’ explanations to ensure that all students understand different 
strategies to determine the area. 


TEACHER SAY: Good job. Even if we do not have all the squares, we can use the dimensions 
of the rectangle—the number of rows and columns—to calculate the area. Please open your 
student book to page Lesson 37: Apply and read the directions to yourself. 


22. STUDENTS DO: Turn to page Lesson 37: Apply and read the directions silently. 


TEACHER SAY: On this page, you will see rectangles that look like the shape we just worked 
on together. Your job is to work with your Shoulder Partner to determine the total area of each 
of these shapes. You can draw on your page or use any strategy we tried with the example on the 
board. If you finish early, try the Challenge problems. 


ФӘ STUDENTS DO: Work with Shoulder Partner to determine the total area of the shapes in 
the student book. Students who finish early may work on the Challenge. 


TEACHER DO: As students work, walk around the class to observe the strategies students are using 
to solve the problems. Listen to the conversations they are having with partners. This learning task is 
a great opportunity to determine which students may need additional instruction and practice. Ask 
questions such as the following to promote students’ thinking: 


° How can the numbers on the side (dimensions) help you figure out how many squares are 
inside the shape, and therefore find the area? 
+ Сап you determine how many squares are inside without drawing them in? 


When Learn is almost over, use an Attention Getting Signal to bring the group back together. 


TEACHER SAY: Great work finding the area of these shapes. It was wonderful to hear your 
mathematical thinking as I walked around the room. Keep your book out. 
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y Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Turn in your student book to page Lesson 37: Math Journal. 
52 STUDENTS DO: Turn to page Lesson 37: Math Journal. 
TEACHER DO: Select students to read each prompt aloud. 


52 STUDENTS DO: Selected students read the prompts aloud. АП students respond to the 
prompts. 


TEACHER DO: Give 2 to 3 minutes for students to write answers to the prompts. Collect student 
books to read responses. This Reflect can serve as a means of determining student understanding of 
area and how to measure it. 


TEACHER SAY: Nice work today. Bring your student book to me and put away any supplies. 
Then give yourself a pat on the back. 


22 STUDENTS DO: Give student book to the teacher. Give themselves а pat on the back. 


RESTE Overview 


In this lesson, students being to explore the Distributive Property of Multi- Students will: 

plication. Students investigate how they can break large arrays into smaller + Divide arrays into smaller arrays 
pieces, making them easier to work with. In this lesson, students maintain one to solve multiplication problems. 
dimension of the array and split the other dimension. For example, a 6 x 7 + Explain why dividing arrays makes 
array could become (5 x 7) + (1 x 7) or (3 x 7) + (3 x 7). Students begin the it easier to solve multiplication 
exploration using visual models but will later use this strategy as a mental tool problems. 


for solving more challenging area problems. 


Note to the Teacher: This lesson focuses on the computational thinking concept KEY VOCABULARY 000 - 


of decomposition, which is about breaking down data, processes, or problems 


into smaller manageable chunks. e Arrays 
+ Columns 
e Factors 
“ Rows 


° Have available one ruler for teacher use during Connect. 


° Prior to the lesson, write the following story problem on the board: MATERIALS 0000 - 
e Adham creates а rectangle with an area of 6 square centimeters. 
Soliman creates a rectangle with an area of 6 square millimeters. Do 
the two rectangles have the same area? Why or why not? ° One ruler 


° Prior to the lesson, draw arrays on the board. See Chapter Preparation for 5 
Lesson 38 for details. 


Mathematics Student Book and 
pencil 


( Connect (10 to 15 minutes) 


D 1reCtlONS т. TEACHER DO: Direct students’ attention to the story problem on the board. Ask a student to 
read the problem aloud. Assist as needed. 


22 STUDENTS DO: Selected student reads the problem aloud. 
TEACHER SAY: Do the two rectangles have the same area? Why or why not? You will have a 
minute to think about the problem and then a minute to share your thinking with your Shoul- 


der Partner. I will use Calling Sticks to hear from some of you. 


TEACHER DO: Give students one minute to think quietly and then another minute to talk to a 
Shoulder Partner. 


00 STUDENTS DO: Think quietly about the area problem and then share thinking with a 
partner. Selected students share thinking with the whole group. 


TEACHER SAY: Let's double-check our thinking by using a ruler to draw both rectangles. Raise 
your hand if you can tell me two factors that could make a rectangle with area of 6 square units. 


Ө Ө STUDENTS DO: Raise hand to volunteer. Selected students share the factors and then draw 
the rectangles on the board in centimeters and millimeters. 


Note to the Teacher: This is a good opportunity to have students to make a connection between this learning 
activity and what they have learned about measuring length. Do not spend more than a couple minutes on 
the following question, but allow students to discuss the challenges of drawing rectangles in millimeters (if 
they are even able to do it). 
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TEACHER SAY: Which unit of measurement was easier to work with? Why? 


TEACHER DO: Use Calling Sticks to select students to share thinking. Students should note that 
drawing rectangles in millimeters is more difficult since the units are very small. 


=. STUDENTS DO: Selected students share thinking. 


TEACHER SAY: In the real world, people measure the area of rectangles with standard square 
units of measurement like square millimeters, square centimeters, or square meters. We could 
even measure the area of very large spaces using square kilometers. Using and naming the cor- 
rect units matters. Think for a moment about if we wanted to cover the entire classroom floor 
with carpet. Imagine the total area was 36 square units. Do you think we should measure in 
centimeters or meters? Why? What would happen if you were unsure and trying to lay carpet? 
Talk to your partner for a moment. Raise your hand if you have an idea to share and can explain 
your thinking. 


52 STUDENTS DO: Raise hand to volunteer. Selected students answer the question and 
explain thinking. 


TEACHER DO: Call on several students to share answers and explain thinking. If time allows, ask 
students for other examples of when units for area matter. 


0: Learn (35 to 45 minutes) 


Directions 
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1. TEACHER SAY: Today we will learn the strategy of breaking apart arrays to find the area, 
especially when we are working with large arrays. We can apply that same strategy when solving 
multiplication problems. Breaking a multiplication problem into two or more parts can make 
the problem easier to solve. There is more than one correct way to break apart an array. I have 
a6 x 6 array on the board with 36 square units. Let's take a look at one way to break this array 
into two easier area problems. 


TEACHER DO: Direct students’ attention to the 6 x 6 array on the board. Draw a line after the 
fourth column of squares in the first array. Point to the different parts of the array. 


6 


TEACHER SAY: Now I have two arrays—a 6 х 4 array and a 6 x 2 array. If I solve the multi- 
plication problems for the two new arrays and add their products together, would 1 still get 36 
square units, the area of the original array? Raise your hand to share your thinking. 


@@ STUDENTS DO: Raise hand to volunteer. Selected students share thinking and explain how 
ER they know the total area is the same. 


TEACHER SAY: So if I am unsure what 6 x 6 equals, I can break it into smaller arrays that are 
easier to multiply and then add the products back together to find the product of 6 x 6. Let's 
look at what that looks like as multiplication problems. 


TEACHER DO: Write the following on the board: (6 x 4) + (6 x 2) = 36. Explain how the problem 
matches the image on the board. 


TEACHER SAY: Can you think of another way a 6 x 6 array could be broken apart? Where else 
could we draw the line? Turn and Talk to your Shoulder Partner. Give me a Thumbs Up when 
you are ready. 


22 STUDENTS DO: Talk to partners about the problem. Give a Thumbs Up when they are 
ready. Selected students share thinking and draw lines on the board to illustrate answers. 


TEACHER DO: Help students identify the following as possible options: 


СОЕ 


ТЕАСНЕК SAY: Which опе would you do to find the area? Which one makes the work а little 
easier? Give me a Thumbs Up if you have idea. 


ФӘ STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share thinking and 


explain reasoning. 


TEACHER DO: Take note of students who recognize that dividing the array in half means they only 
have to solve one multiplication problem. 


TEACHER SAY: Please open your Mathematics Student Book to page Lesson 38: Apply. In your 
book, you have three larger arrays. Your job is to break them apart into smaller arrays to make 
them easier to solve. Be sure to label the factors. What questions do you have? 


52 STUDENTS DO: Ask questions, if needed. Work independently in the student book. 


TEACHER DO: As students work, walk around and see if students can split the larger arrays into 
smaller ones. Take note of students who split the same arrays into different dimensions. For example, 
one student may have split the first array into 4 x 4 and 4 x 4, while another student may have split 
it into 4 x 6 and 4 x 2. Ask students questions to promote mathematical thinking and discussion, 
such as: 


+ How did you decide to break your array apart? 
+ Did you use multiplication facts to help you decide where to split the arrays? 
+ Can you think of another way to break apart this array? 


TEACHER SAY: Let’s go over some of the ways you broke apart your larger arrays. Leave your 
work on your desk and we will take a Gallery Walk to share our work. As you look at your 
friends’ work, see if they split the arrays the same way you did or in a different way. 


== STUDENTS DO: Take a Gallery Walk to see and compare their work to others. 


TEACHER DO: Select several students’ work to show and share with the class. Have these students 
explain how they broke the arrays apart using the language “I have one__x__” , and so on. Ask 
them probing questions about how the way they broke arrays apart might help them solve the prob- 
lem. For example, did they use 2 as a factor because they know their 2s facts? How does knowing 
multiplication facts help them solve the array problems? 


2.2 STUDENTS DO: Selected students share work and explain thinking. 


TEACHER SAY: Great job breaking apart arrays into smaller parts that are easier to solve. Keep 
your book out for Reflect. 
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с» Reflect (5 to 10 minutes) 


D 1rectlONS 1. TEACHER SAY: How can breaking up arrays help you find products more easily? Turn and 
Talk to your Shoulder Partner about what worked well for you today when breaking apart 
arrays. Explain your thinking using your work in your student book. I will give you 2 to 3 min- 
utes. Then I will use Calling Sticks to select some of you to share your thinking. 


@@ STUDENTS DO: Share thinking with each other. Selected students describe to the whole 
group what worked well for them and explain thinking, using examples if helpful. 


TEACHER DO: Check to see if students are beginning to find strategies that work well for them. 
For example, if they feel most comfortable with 2s facts, are they breaking arrays apart in ways that 
facilitates this comfort? 


TEACHER SAY: Nice work today. You may not have known it, but you were working with 
another property of multiplication today. We will learn more about it in our next math lesson. 


Please put away your materials. 


52 STUDENTS DO: Put away materials. 
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RESTE Overview 


In this lesson, students continue to Students will: ° Distributive Property 
explore the Distributive Property of ° Model the Distributive Property 

Multiplication. They continue to make of Multiplication using arrays. 

connections between multiplication, > Apply the Distributive Property to MATERIALS 0002 
multiplication facts, and arrays and solve multiplication problems. 

begin to use mathematical terminology + Explain the Distributive Property 


° Number cards 1 to 10 
(one set per pair of 


students) 


Book and pencil 


to name and describe the property. of Multiplication. 


° Have available sets of number cards 1 to 10 (one set per pair of students). 


° Prior to the lesson, draw two 5 x 6 arrays on the board. 


СУ) Connect (10 to 15 minutes) 


Dir ECtIONS 1. TEACHER SAY: Turn to page Lesson 39: Connect in your Mathematics Student Book and 
read the directions to yourself. 


se STUDENTS DO: Turn to page Lesson 39: Connect and silently read the directions. 


TEACHER DO: Review how to play Mystery Multiplication for Connect, if needed. Distribute 
number cards to each pair of Shoulder Partners. 


@@ STUDENTS DO: Play Mystery Multiplication to practice drawing and solving multiplica- 
tion problems with arrays. 


TEACHER DO: After about 10 minutes, have students stop playing and return the number cards. 
\/ 
:@: Learn (35 to 45 minutes) 


D 1 rect 10 115 1. TEACHER SAY: Yesterday we practiced breaking arrays apart into smaller pieces. If we take 
an array and divide it into two smaller pieces, it makes it easier to figure out how many squares 
are in the array. That works because of the Distributive Property of Multiplication. Let’s take a 
look at how the DISTRIBUTIVE PROPERTY of Multiplication works. 


TEACHER DO: Draw students’ attention to the two arrays on the board. 


TEACHER SAY: Raise your hand if you can tell me the dimensions of these two arrays. 
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== STUDENTS DO: Raise hand to volunteer. Selected students share answers. 


TEACHER SAY: Both of these squares have 5 rows and 6 columns. We could say they both have 
dimensions of 5 by 6. How many squares are there in the first array? Raise your hand if you 
know. 


== STUDENTS DO: Raise hand to volunteer. Selected student shares answer. 


TEACHER DO: Write 5 x 6 = 30 under the first array. 


TEACHER SAY: We can also use the Distributive Property of Multiplication to figure out how 
many squares are in an array, especially if it is a large array. Give me a Thumbs Up if you have 
an idea where we could split this second array into two smaller arrays. Where could we draw a 
line? 


„34 STUDENTS DO: Give a Thumbs Up to volunteer. Selected student draws a line to divide 
the second array. 


TEACHER DO: Ask students to help you identify the dimensions of the two new, smaller arrays. 
Write the two new multiplication problems under the second array (or have student volunteers do 
it). For example, if the array is divided as shown below, you would write 3 x 5 and 3 x 5 ОК 5 x 3 
and 5 x 3. 


TEACHER SAY: Raise your hand if you know the product of the first problem. 
pas STUDENTS DO: Raise hand to volunteer. Selected student writes the answer on the board. 
TEACHER DO: Repeat for the second problem. 


TEACHER SAY: Now we know the products for the two smaller arrays, but if we want to know 
the product for the whole array, we have to add the two products together. Give me a Thumbs 
Up if you can do that. 


@@ STUDENTS DO: Give a Thumbs Up to volunteer. Selected student writes the sum of the 
two products on the board. 


TEACHER DO: Model how to write the equation as follows (be sure to use the numbers students 
used): 

© (523) 4+ (5x3) 

e (15) + (15) = 30 

e 5x6=30 


TEACHER SAY: The sum of the two products is 30 (using the example arrays above). Does that 
match what we wrote for the first array? 


22 STUDENTS DO: Call out response. 


TEACHER SAY: Great work. The DISTRIBUTIVE PROPERTY tells us we can divide a mul- 
tiplication problem into two smaller problems, add together their products, and get the final 
answer. Let's practice this more together. 


TEACHER DO: If students understand how to write the equation, have them work with a 
Shoulder Partner to solve the problems in the student book. If students are not ready to work 
independently, continue to work together to solve the problems in the student book. If students are 
working independently, be sure to walk around the room to see how they are solving problems. Note 
whether or not they can write the equation and listen carefully to the conversations they are having 


with partners about the work. Conclude the lesson by asking students to explain the Distributive 
Property of Multiplication in their own words. 


© © STUDENTS DO: Selected students explain the Distributive Property of Multiplication in 


their own words. 


y Reflect (5 to 10 minutes) 


Dire ctio NS І. TEACHER SAY: You did a great job today exploring the Distributive Property of Multiplica- 
tion. For Reflect, please turn to page Lesson 39: Math Journal and answer the questions. Raise 
your hand if you would like to read one of the questions aloud. 


© © STUDENTS DO: Turn to page Lesson 39: Math Journal. Raise hand to volunteer. Selected 
students read aloud the Math Journal questions. All students record ideas in the Math 
Journal. 


TEACHER DO: Collect student work at the end of the class and read through journal entries to 
assess students current level of understanding of the Distributive Property of Multiplication. Be sure 
to address misconceptions and misunderstandings during the next math class’ Connect. 
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 еѕѕоп 40 Overview 


In today’s lesson, students break apart Students will: ° 


Arrays 
arrays in multiple ways. This lesson asks ° Apply the Distributive Property to РЕ 
students to Бе metacognitive—to think solve multiplication problems. 
about their own thinking—and consider e Reflect on understanding of mul- + Metacognition 
ways they can help themselves to be tiplication and the Distributive 


better mathematicians. Property of Multiplication. © MATERIALS 


e Colored pencils or crayons 


(each student needs sev- 
eral different colors) 


e Prior to the lesson, write the Con- 


nect math problem on the board. ° Mathematics Student 
+ Gather colored pencils or crayons Book and pencil 

(each student needs several different 

colors). 


СУ) Connect (10 to 15 minutes) 


D 1re€CtlONS л. TEACHER DO: Read aloud the following problem. 


If I want to solve 6 x 9, which of the following will NOT help me. Why not? 
e (6x6) + (6х 3) 
e (6x 4) +(6x4) 
e (6x7) + (6х 2) 


TEACHER SAY: Please use what you know about the Distributive Property to answer the prob- 
lem on the board. Keep your answer to yourself for now. 


®© STUDENTS DO: Read and solve the problem silently. 


TEACHER DO: Use an Attention Getting Signal and then ask students to share thinking with a 
Shoulder Partner. 


22 STUDENTS DO: Share thinking with a Shoulder Partner. 


TEACHER DO: Allow 1 to 2 minutes for students to discuss the problem and then call on students 
to share. This is a challenging error analysis problem. 


pst STUDENTS DO: Selected students share answers and explain thinking, drawing arrays and 


modeling the problem as needed. 


178 CHAPTER 4 


Q Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Today you will take all that you know about the Distributive Property and 
arrays and apply it in different ways to see how it can help you solve multiplication problems. 
Please open your Mathematics Student Book to page Lesson 40: Apply. 


22 STUDENTS DO: Open student books to page Lesson 40: Apply. 


TEACHER SAY: In your student book, there are some animal arrays. Your challenge is to break 
up these animal arrays in as many ways as you can think of. Each time you draw a line to create 
two new arrays, you will use a different color. That will help you keep track of them. When you 
have finished breaking them apart, think about which new array is the most helpful for you. 
Once you decide which array works best for you, write the equations to the side of the array. 
For example, maybe I first break an 8 by 8 array into a 4 by 8 array and a 4 by 8 array, and then 
I break it into a 6 by 8 array and a 2 by 8 array. For me, the 4 by 8 arrays help me more because 
I just need to solve one multiplication problem, and I know the answer to 4 times 8. 


TEACHER DO: Model the above example, verbally explain your selection process and thinking. 
Hand out colored pencils or crayons (or have students take them out). Be sure to ask students what 
questions they have about the directions. 


96 STUDENTS ОО: Ask clarifying questions, if needed. 
TEACHER SAY: Please begin. 


oo STUDENTS DO: Work independently to solve the problems. Apply understanding of the 
“© @ Distributive Property of Multiplication to solve complex multiplication problems. Identify 
strategies that work best for them. 


TEACHER DO: Walk around the room to see how students are solving problems. Note whether 

or not they can come up with different ways to break arrays apart and ask them about the equations 
they are writing. How did they make a decision about what way was the most helpful? At the end of 
Learn, use and Attention Getting Signal. 


TEACHER SAY: As I walked around the room today, I saw many interesting strategies. I like 
hearing about how you are applying your learning. Please keep out your student book for 
Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Please turn to page Lesson 40: Math Journal and read the questions silently. 


@@ STUDENTS DO: Open student book to page Lesson 40: Math Journal and read the ques- 
tions silently. 


TEACHER DO: Use Calling Sticks to select students to read the questions aloud. 


22 STUDENTS DO: Selected students read the journal prompts aloud. All students work inde- 
pendently to answer the questions. 


TEACHER DO: At the end of Reflect, get students” attention. 


TEACHER SAY: Having strategies to help break down multiplication problems into facts you 
know is a powerful tool. Metacognition is also a powerful tool. METACOGNITION is thinking 
about your own thinking. It means you can understand why you choose to solve problems using 
a certain strategy. It can also mean knowing what you know and what you still need to work on. 
Great job today. 
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PRIMARY 3 


Mathematics 
THE WORLD AROUND US 
TAKING CARE OF OUR WORLD 
Chapter 5 


Lessons 41 to 50 


Chapter Overview 


Chapter 5 : Lessons 41 to 50 


©) 


Chapter Overview: 


In Theme 2, Connect includes an increased focus on fluency practice. Students will have more opportunities 
to practice computational skills and to master math facts. To facilitate this practice, a list of possible activ- 
ities is included. Although Connect includes some recommended games or fluency-building activities, you 
are encouraged to select activities that meet the needs of your students. 


The Connect segment will still include either a lead-in problem to the day’s lesson or a challenging task or 
problem that encourages students to notice patterns and make connections. These usually occur on a day 
where more time is needed to explore the concept that is taught in Learn. 


The major theme of this chapter is the perimeter and area of polygons. Students distinguish between 
perimeter as a linear measurement and area as a non-linear (or square) measurement. Students calculate both 
measurements with a variety of strategies and compare shapes with the same perimeter and different areas as 
well as shapes with different perimeters and the same area. As students continue to work with these measure- 
ments, the goal is for them to develop a strong understanding of how to find area. Some students may still 
rely on counting individual squares within the polygon while others will try repeated addition. Additional 
practice with area will also develop students’ understanding of and fluency with multiplication facts. In the 
final lesson of this chapter, students return to a study of patterns in multiplication. They multiply by 10 and 
multiples of 10. This study continues in Chapter 6. 


COMPONENT DESCRIPTION LESSONS 
During this daily routine, students build fluency in 10 to 15 minutes 
Connect previously learned skills, make connections between prior 


learning and the upcoming Learn segment, and discuss 
mathematics concepts. Students may be introduced to 
an engaging, real-world math problem that establishes a 
purpose for learning a new skill or concept. 


“/ 
®- Learn During this daily routine, students learn and apply 35 to 45 minutes 


various math skills and concepts. Students engage in 
exploration, experimentation, problem-solving, col- 
laboration, and discussion to build understanding and 
application of new skills and concepts and make connec- 
tions to prior learning. Students learn to think and work 
like mathematicians and persevere in developing founda- 
tional understanding of challenging skills and concepts. 


Reflect During this daily routine, students develop the ability to 5 to 10 minutes 


express mathematical ideas by talking about discoveries, 
using math vocabulary, asking questions to make sense of 
learning tasks, clarifying misconceptions, and learning to 
see things from peers’ perspectives. 
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Learning Indicators 


Throughout Lessons 41 to 50, students will work toward the following learning indicators: 


B. OPERATIONS AND ALGEBRAIC THINKING: 
1.с. Multiply and divide within 100. 
1.4. Use strategies to solve multiplication and division 
problems, including: 
1) Manipulatives 
2) Drawings 
3) Arrays 


4) The relationship between multiplication and division 


C. NUMBERS AND OPERATIONS IN BASE TEN: 
2.b. Multiply one-digit whole numbers by multiples of 
10 in the range 10 to 90 (for example, 3 x 50, 6 x 30) 
using strategies based on place value and properties of 
Operations. 


Computational Thinking 


D. MEASUREMENT AND DATA: 


5.a. Identify area as an attribute of plane figures. 
5.b. Use non-standard measurements to calculate the area 
of a figure in whole numbers. 
5.c. Apply concepts of area measurement: 

1) A square with a side length of 1 unit is said to have 
“one square unit” of area. This unit can be used to mea- 
sure area. 
5.e. Relate area to the operations of multiplication and 
repeated addition: 

1) Find the area of a rectangle with x square units. 

2) Find the area of a rectangle with whole-number side 
lengths using concrete models. 

3) Multiply side lengths to find areas of rectangles with 
whole-number side lengths in the context of solving real- 
world and mathematical problems. 

5.Ғ. Solve real-world and mathematical problems involv- 
ing perimeters of polygons, including: 

1) Finding the perimeter given the side lengths. 

2) Drawing rectangles on a grid with the same perimeter 
and different areas or with the same area and different 
perimeters. 


Throughout Lessons 41 to 50, students will work toward the following learning indicators: 


C. NUMBERS AND OPERATIONS IN BASE TEN: 


1.с. Identify arithmetic patterns, including those in addi- 


tion and multiplication fact families. 
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D. MEASUREMENT AND DATA: 


5.e. Relate area to the operations of multiplication and 
repeated addition. 

5.Ғ. Solve real world and mathematical problems involv- 
ing perimeters of polygons. 


ЄС 5 Pacing Guide 


LESSON INSTRUCTIONAL FOCUS 


4] Students will: 
e Measure the lengths of sides of polygons in centimeters. 
+ Define perimeter. 
e Calculate the perimeter of polygons in centimeters. 
+ Explain why perimeter is a linear measurement. 


42 Students will: 
e Distinguish between polygons and non-polygons. 
e Calculate the perimeter of polygons in centimeters. 
+ Describe practical applications for measuring perimeter. 


43 Students will: 
• Estimate the perimeters of polygons in centimeters. 
+ Measure the lengths of sides of polygons in centimeters. 
e Calculate the perimeter of polygons in centimeters. 
+ Explain how to calculate perimeter of polygons. 


44 Students will: 
+ Explain the difference between perimeter and area. 
+ Calculate the perimeter and area of given arrays with some units missing. 


45 Students will: 
+ Explain why area is not a linear measurement. 
e Calculate the area of a rectangle given only the length and width. 
+ Describe the problem-solving strategies they used to solve area problems. 


46 Students will: 
> Apply a variety of strategies to solve area problems. 
e Explain the strategies they used to solve area problems. 


47 Students will: 
° Construct different rectangles with the same area. 
° Compare the perimeters of rectangles with the same area but different dimensions. 


48 Students will: 
° Construct different rectangles with the same perimeter. 
° Compare the areas of rectangles with the same perimeters but different dimensions. 


49 Students will: 
> Apply strategies to solve real-world area and perimeter problems. 
> Apply their understanding of area and perimeter to write story problems. 


50 Students will: 
e Multiply by 10 and multiples of 10. 
e Identify and explain patterns observed when multiplying Бу 10s. 
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Chapter Preparation for Teacher 


For Lesson 41: 
° Cut 30 cm pieces of string (four pieces per pair of students). 
e Gather centimeter rulers and scissors (at least one per pair of students). 
° Prior to the lesson, draw a large version of the Apply page on the board or on chart paper. 
e Prior to the lesson, write the Mystery Polygon clues below on the board or on chart paper. 


Mystery Polygon 1 

I have four vertices. 

I have four sides. 

Two of my sides are longer than the other two. 
What polygon am I? 


Mystery Polygon 2 

I have four sides. 

One of my sides is longer than the other three. 
Two of my vertices are narrow and two are wide. 
What polygon am I? 


For Lesson 42: 
° Prior to the lesson, draw on the board or on chart paper the shapes that appear on page Lesson 
42: Connect in the Mathematics Student Book. 
+ Gather glue (one per pair of students). 
e Students will also need the centimeter rulers and scissors they used in Lesson 41. 


For Lesson 43: 
e Prior to the lesson, draw the shapes below оп the board. 


e Pentagon: Each side should measure 10 cm. 
e Parallelogram: Long sides should measure 20 cm. Short sides should measure 8 cm. 
“ Do not label the side lengths. 

+ Prepare sets of number cards 0 to 12 (one set per student). 


For Lesson 44: 
+ Prior to the lesson, draw а 4 x б array on the board. 
e Make the outside edges a little darker than the inside lines to highlight the perimeter of 
the shape. 


For Lesson 45: 
° Prior to the lesson, draw on the board one 4 x 7 rectangle and one 5 x 7 rectangle. 
e For each rectangle, label the dimensions of one long side and one short side. 
• Do not draw lines inside the rectangles. 


For Lesson 47: 
+ Prepare sets of 50 counters (one set per pair of students). Examples of counters include dried 
beans, small stones, teddy bear counters, two-sided counters, or pieces of dried pasta. 
° Print out four copies of the Perimeter and Area Squares Blackline Master (32 squares total). 
Alternatively, draw and cut out 32 squares with sides of at least 8 centimeters. 
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Materials Used 


Student book Pencil String Scissors 


Centimeter rulers Glue Counters Number cards 


120 Chart Squares Thinking like a mathematician chart 
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 еѕѕоп 41 Overview 


LESSON OVERVIEW LEARNING OBJECTIVES KEY VOCABULARY 
Students begin this lesson by solving a Students will: ° Attributes 
Mystery Polygon problem to help them + Measure the lengths of sides of а (can) 
review attributes of polygons. During polygons in centimeters. 
Learn, they review linear measurement + Define perimeter. + Cm 
by measuring in centimeters the side ° Calculate the perimeter of poly- + Height 
lengths of a variety of quadrilaterals. gons in centimeters. 
Students are introduced to perimeter and + Explain why perimeter is a linear * Length 
use string to the concept of perimeter as measurement. + Linear measurement 


a linear measurement. 


e Perimeter 


° Polygon 
LESSON PREPARATION FOR THE TEACHER Я 
+ Quadrilateral 
° Width 
° Cut 30 cm pieces of string (two pieces per pair of students). 
+ Gather centimeter rulers and scissors (at least one per pair of students). 
+ Prior to the lesson, draw a large version of the Apply page on the board or on chart MATERIALS 


paper. 


° Prior to the lesson, write the mystery clues on the board or on chart paper so stu- 


dents can see them. See Chapter Preparation for Lesson 41 for details. 


СУ) Connect (10 to 15 minutes) 


Directions 
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+ Thinking Like a Mathe- 


matician chart 


° Sets of cut string (one set 
per pair of students) 

e Scissors (one per pair of 
students) 

e Centimeter rulers (one 


per pair of students) 


e Mathematics Student 
Book and pencil 


1. TEACHER SAY: What is a polygon? Turn and tell your Shoulder Partner, and when you have 
a good definition, give me a Thumbs Up. 


52 STUDENTS DO: Turn to a Shoulder Partner and share а definition for polygon. Give а 
Thumbs Up when ready. 


TEACHER DO: Call on a few students to define polygon. Reiterate as needed that a polygon is a 
two-dimensional shape with straight sides. 


TEACHER SAY: On the board there are attributes of Mystery Polygons. Turn to your Shoulder 
Partner and use the clues to identify each polygon. Give me a Thumbs Up when finished. 


@@ STUDENTS DO: Read each set of clues and talk to partner to determine the Mystery Poly- 
ER gon. Give a Thumbs Up when finished. 


TEACHER DO: Use Calling Sticks or another method to randomly select students to share 
answers. Ask students to share ideas. Ask questions such as: 


> 


Directions 


• [5 there more than one shape that fits the clues? 
+ Explain to me why you decided for this set of clues. 


TEACHER SAY: Nice work. All of the possible answers are quadrilaterals. Raise your hand if 
you can define a quadrilateral. 


pad STUDENTS DO: Raise hand to volunteer. Selected students define quadrilateral. 
TEACHER DO: If necessary, correct students’ misconceptions or errors. 


TEACHER SAY: Today we will measure polygons and talk about a new mathematical concept. 


Y: Learn (35 to 45 minutes) 


1. TEACHER DO: Hold up a centimeter ruler. 


TEACHER SAY: I am holding up a tool we use in class for math and other subjects. Turn to 
your Shoulder Partner and discuss what you know about this tool. For example, how is it 
divided into smaller pieces? What types of measuring could you do using this tool? What types 
of measuring can you NOT use this tool for? Give me a Thumbs Up when ready to share. 


oo STUDENTS DO: Talk with partner for 1 to 2 minutes about what they know about the 
centimeter ruler, as well as how they could and could not use it to measure. Give a Thumbs 
Up to share. Selected students share thinking. 


TEACHER DO: Guide the discussion with questions or state these points yourself to ensure that 
students recall: 


° The ruler is broken up into centimeters that are about as big as the width of a child’s pinkie 
finger. 

+ Centimeters are divided up into 10 millimeters. Millimeters are a lot smaller than centimeters. 

° We use a ruler to measure how long or how tall objects are, such as the distance between the 
bottoms of our feet to the top of our head or from one end of an object to the other end. 

° We do not use a ruler to measure how much something weighs, how much mass an object 
has, or how much it can hold. Mathematicians need to use the right tool for the job, and for 
linear measurement, rulers, tape measures, and meter sticks are the right tools. 


TEACHER SAY: Good job. When we measure length, width, height, or the distance between 
two points we can use a ruler, meter stick, or a measuring tape. We are making LINEAR MEA- 
SUREMENTS. Linear measurements are measurements from one end of something to the other 
end. Mathematicians need to use the right tool for the job. Let's add, “Mathematicians use 
correct tools,” to our Thinking Like a Mathematician chart. 


TEACHER DO: Write on Thinking Like a Mathematician chart, “Mathematicians use correct 
tools.” 


TEACHER SAY: Let's practice linear measurement. Take out your Mathematics Student Book 
and turn to page Lesson 41: Apply. 


®© STUDENTS DO: Take out student book and turn to page Lesson 41: Apply. 


TEACHER SAY: In your book are four quadrilaterals. Your job is to measure the sides of each 
quadrilateral and record your measurements. Since we are measuring in centimeters, we will 
label our answers. We can use cm as an abbreviation for centimeters. Why is it important for us 
to label our measurements? Share your thinking with your Shoulder Partner. Raise your hand 
when you are ready to share with the class. 


ӨӨ STUDENTS DO: Talk to partner about the importance of labeling measurements with the 
units used to measure. Raise hand to volunteer. Selected students share thinking. 
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TEACHER DO: If necessary, explain that labels reduce confusion and tell others the unit we used 
to measure. Additionally, review how to use a ruler to measure, lining the 0 end of the ruler with one 
end of the side of the polygon and reading the number on the other end. 


TEACHER SAY: Let's get started. You will share a ruler with your Shoulder Partner, but take 
turns measuring and make sure both of you record your answers in your book. We will come 
back together after 5 to 10 minutes to discuss the next steps. 


TEACHER DO: Distribute one ruler to each pair of students. 


ее STUDENTS DO: Work with Shoulder Partner to measure all sides of the four quadrilater- 
als, recording the length of each side in centimeters. 


TEACHER DO: Walk around and observe students as they measure, noting students who might 
have difficulty accurately measuring and/or recording. When most students have finished the last 
shape, use an Attention Getting Signal and draw students’ attention to the large version you drew of 
the rectangle from the Apply page. 


TEACHER SAY: Let's stop for a bit. I have drawn a large copy of the Apply page on the board. 
The shapes 1 drew are a lot larger than the ones in your book, but 1 wanted to make sure we 
could see the shapes and the side measurements. Let's talk about the first shape, the rectangle. 
Raise your hand to share your rectangle measurements. 1 will record them on the board so we 
can check our accuracy together. We will do that for each shape. 


TEACHER DO: Call on students to share measurements. If possible, have students record measure- 
ments on the board. Ifa variety of measurements exist, model measuring together and have students 
correct their work in the student book. 


oso STUDENTS DO: Selected students share measurements and record them on the board if 
asked. All students make corrections in the books, if necessary. 


TEACHER SAY: I want to cut a piece of string and use it to trace the lines all around this rect- 
angle. How can I use the measurements we just made to make sure that the string is the same 
length as all the sides? Share your thinking with your Shoulder Partner. Give me a Thumbs Up 
when you are ready to share your thinking. 


©© STUDENTS DO: Discuss for about 1 minute how to determine the length of the string. 
Selected students share their ideas. 


TEACHER DO: If no students suggest it, explain that they can add the lengths of the four sides 
together to get the total length around the shape and then cut a piece of string that long. 


TEACHER SAY: Let me try with your help. 
TEACHER DO: Choose a student to come up with the student book. 


52 STUDENTS DO: Selected student calculates the sum of all of the sides of the rectangle оп 
the Apply page and then measures and cuts a piece of string that length. 


TEACHER SAY: Now we have one long piece of string. We can lay the string around the rectan- 
gle and it should fit exactly. 


TEACHER DO: Hold the student volunteer’s book up while they outline the rectangle with the 
string. If helpful, have the student use tape to hold the string in place. 


92 STUDENTS DO: Selected student lays the string on the rectangle. 
TEACHER SAY: Great job, (student’s name). The string is the length of all four sides 


together. Mathematicians have a word for the length of all the sides of a polygon added 
together. It is called the PERIMETER. Say, “Perimeter.” 


22 STUDENTS DO: Say “perimeter” aloud. 


TEACHER SAY: When we find the perimeter, we are finding the distance around the whole 
shape. The PERIMETER of this rectangle is 22 centimeters. We added up all the lengths to have 
one linear measurement of the distance all the way around the shape. Our piece of string shows 
us the length of the perimeter. 


TEACHER DO: Hold up the string, which should be 22 centimeters long. 


TEACHER SAY: Your challenge now is to choose two shapes other than the rectangle and cut a 
piece of string that represents the perimeter. Remember that the perimeter of a shape is the sum 
of all the side lengths. Keep both strings at your desks. We will compare the perimeters at the 
end of class. What questions do you have? 


TEACHER DO: Distribute sets of string and scissors to each pair of students. Encourage students to 
finish measuring the side lengths of shapes if they did not finish the first part of the activity. 


@@ STUDENTS DO: Ask clarifying questions if needed. Spend the remainder of the Learn 
segment finishing measuring, finding the perimeter of two shapes, and cutting string equal in 
length to the perimeter of each shape. 


TEACHER DO: Walk around and observe students as they work. With about 5 minutes left in 
Learn, use an Attention Getting Signal to bring the group back together. 


TEACHER SAY: Look at your strings. Which shapes had a greater perimeter? Which shapes had 
a smaller perimeter? Could you have predicted which shapes would have the greater perimeters 
without measuring? How? 


TEACHER DO: Give students a minute to observe their strings and think. Then call on students to 
share ideas. 


es STUDENTS DO: Selected students share thinking about predicting and measuring 
perimeter. 


TEACHER SAY: Today we learned a great new math word—PERIMETER—and practiced mea- 
suring in centimeters. Keep out your student books for Reflect. 


y Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Turn in your student book to page Lesson 41: Math Journal. Think about 
how you found the perimeter of these polygons and about linear measurements. Remember, a 
linear measurement is the distance between two points. Why is perimeter considered a linear 
measurement like height or length or width? 


52. STUDENTS DO: Turn to page Lesson 41: Math Journal and respond to the prompt. 


TEACHER DO: Collect students’ books and review their journal entries to gather formative assess- 
ment data about students’ initial understanding of perimeter and linear measurement. 
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 еѕѕоп 42 Overview 


This lesson begins with a quick shape Students will: ° Closed figure 
sort to review shapes that are polygons e Distinguish between polygons and ОАЕ 
versus shapes that аге not polygons. non-polygons. 

During Learn, students cut out differ- e Calculate the perimeter of poly- * Polygon 

ent polygons, measure the side lengths, gons in centimeters. 

and find the perimeter of the shapes. In + Describe practical applications for 

Reflect, they consider why perimeter is a measuring perimeter. 


measurement for polygons. 


° Prior to the lesson, draw on the 
board or on chart paper the shapes 


+ Glue (one for each pair of 


students) 


e Scissors (one for each pair 
of students) 


° Centimeter rulers (one for 
each pair of students) 


that appear on page Lesson 42: Con- 


nect in the Mathematics Student 


Book. 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 
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1. TEACHER DO: Display the large version of Lesson 42: Connect on the board or on chart paper. 


TEACHER SAY: Today we are going to do a quick sorting activity. Please take out your Mathe- 
matics Student Book and turn to page Lesson 42: Connect and look at the shapes on the page. 


25. STUDENTS DO: Turn to page Lesson 42: Connect in the student book and look at the 
shapes. 


TEACHER SAY: On this page, you see shapes like the ones on the board. Some of them are 
polygons and some are not. Take a minute and circle all the shapes that are polygons. Cross out 
the shapes that are not polygons. Then see if you can write your own definition of a polygon at 
the bottom. When finished, compare your work with your Shoulder Partner and then we will 
discuss as a group. You will have 2 to 3 minutes. 


@@ STUDENTS DO: Circle polygons and cross out non-polygons. Write definition of polygon. 
ER Share work with a partner. Selected students share answers with the group, explain thinking, 
and show work on the board. 


TEACHER DO: If confusion exists, discuss and clarify. 


TEACHER SAY: Nice work. Make sure your definition of a polygon states that it is closed figure 
formed by at least three straight lines, and its sides do not cross. Keep out your student book 
for Learn. 


dp: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: In our last class, we learned a new math vocabulary word —perimeter. Turn 
to your Shoulder Partner and discuss what perimeter means. Give me a Thumbs Up if you want 
to define what perimeter means for the class. 


© © STUDENTS DO: Share thinking with a Shoulder Partner. Selected students share their 
definitions and provide examples when asked. 


TEACHER DO: If necessary, remind students that perimeter is the total length of the outline of a 
shape. 


TEACHER SAY: In our last class, we measured the lengths of all the sides of quadrilaterals and 
then cut string to represent the perimeter—the sum of all the sides. Today you will work on 
your own to find the perimeter of two polygons. When you are finished, you and your Shoulder 
Partner can check each other’s work. Turn to page Lesson 42: Apply in your book. 


52. STUDENTS DO: Turn to page Lesson 42: Apply іп the book. 


TEACHER DO: Read the directions aloud to students, stopping at each step to make sure students 
understand. Answer any questions students have. Distribute the rulers, scissors, and glue and direct 
students to share them with a Shoulder Partner. 


ФӘ STUDENTS DO: Spend the Learn segment completing the polygon perimeter activity іп 
the student book. When finished, swap books with a Shoulder Partner and check each oth- 
er’s work. Clean up materials when directed for Reflect. 


TEACHER DO: Walk around the classroom to observe students as they work. Offer assistance 
where needed. Take note of students who need additional instruction and support with measuring 
and/or calculating perimeter. 


TEACHER SAY: It was a pleasure watching you use math tools to measure and calculate perim- 
eter. Clean up all supplies and put away your student book. 


С» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: For the last two math lessons, we explored perimeter. We discussed how 
perimeter is a linear measurement. Linear measurements tell the distance between two points. 
Today I would like you to reflect on two questions: When might we need to find the perimeter 
of a larger object or area? And when would a perimeter measurement be useful? Think quietly 
for a minute and then share your thinking with your Shoulder Partner. After 2 to 3 minutes, I 
will call on some of you to share your thinking with the class. 


52 STUDENTS DO: Think quietly about the questions. When ready, share a thinking with a 
Shoulder Partner. Selected students share thinking with the whole group. 


TEACHER DO: Acknowledge credible and creative responses. Take note of students who do not 


seem to understand perimeter. 
TEACHER SAY: Good work today. Give yourself a pat on the back. 


2 STUDENTS DO: Give themselves а pat on the back. 
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 еѕѕоп 43 Overview 


In this lesson, students learn a new Students will: e Actual 

game called Number Battle. This game • Estimate the perimeters of poly- ААА ane 

can be played throughout the year to gons in centimeters. 

review multiplication. In Learn, students + Measure the lengths of sides of 

estimate, calculate, and compare the polygons in centimeters. 

perimeters of different polygons. Esti- e Calculate the perimeter of poly- 

mation is a higher-order thinking skill gons in centimeters. 

that enables students to determine the + Explain how to calculate perimeter * Number cards 0 to 12 
reasonableness of their answers and is an of polygons. (one set per student) 


important real-life skill. e Centimeter rulers (one for 


each pair of students) 


° Mathematics Student 


Book and pencil 


° Prior to the lesson, draw a parallelo- 


gram and a pentagon on the board. 
See Chapter Preparation for Lesson 
43 for detailed instructions. 


e Prepare sets of numbers cards 0 to 
12 (one set per student). 


СУ) Connect (10 to 15 minutes) 


D IFECTLONS Note to the Teacher: If students struggle with their multiplication facts, have them use the cards 0 to 6. 
More confident students can use 0 to 12. 


1. TEACHER DO: Hand out sets of number cards to each student. 


TEACHER SAY: Let’s start math today with a quick multiplication fact practice. This game 

is called Number Battle and is played with a partner. Each of you will have a deck of number 
cards. Place their number side down in front of you. Turn over the top two cards and multiply 
them to find the product. Whoever has the greater product takes all four cards. Be sure to check 
each other’s work. Continue until one player has no cards. Then reshuffle and play again until 
time is up. 


pad STUDENTS DO: Play Number Battle with a Shoulder Partner for 5 minutes. 


TEACHER DO: Give students 5 to 7 minutes to play Number Battle and then bring the group back 
together. 


TEACHER SAY: I will use Calling Sticks to hear from some of you. If I call on you, please share 
one multiplication fact that you knew right away and one that was more challenging to solve. 


Tell me what strategy you will use to learn and remember the challenging fact. 


oo STUDENTS DO: If called on, share one fact they knew right away and one challenging fact. 
Explain a strategy they will use to remember challenging multiplication facts. 
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Q: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: In our previous math classes, we explored the perimeter of polygons. Today 
we will do that again, but we will also practice estimating. You learned about estimation in 
Primary 2. Raise your hand to remind us what estimation means. 


22 STUDENTS DO: Raise hand to volunteer. Selected student explains estimation and provides 
examples. 


TEACHER SAY: Estimation means to think about what the actual answer might be without 
doing the calculation. Why is it helpful for us to be able to estimate? Raise your hand if you 
have an idea and can share an example. 


52 STUDENTS DO: Raise hand to volunteer. Selected student explains why it is important to 
be able to estimate and shares an example. 


TEACHER DO: If students are not able to explain why estimation is important, share the following 
points (along with any other examples you find relevant and interesting to students): 


e Estimation helps us confirm whether or not our final answer is correct. For example, if I am 
adding 47 and 21, I can estimate the sum by thinking of 47 as 50 and 21 as 20. 50 plus 20 is 
70, so I know the actual sum should be around 70. If I get 80, I know I did something wrong. 

e Estimation helps us predict and plan without having to do the actual calculations. 


TEACHER SAY: On the board, I have drawn a parallelogram and a pentagon. Take a moment 
to look at both. Consider which shape might have a greater perimeter and estimate what the 
perimeters of each shape might be. Talk to your Shoulder Partner and discuss. When you think 
you have some ideas, give me a Thumbs Up. 


өө STUDENTS DO: Estimate the perimeters of the parallelogram and pentagon on the board. 
Share thinking with a partner. Give a Thumbs Up to volunteer. Selected students share their 
estimates and how they came up with them. 


TEACHER DO: Record students’ thinking on the board. Ask each student to explain how they 
came up with their estimate. For example, did they reference something they know the measurement 
of, did they imagine a centimeter ruler, did they guess, and so on. Ask students to explain why they 
think the pentagon or parallelogram has a greater/smaller perimeter. Answers may include that the 
pentagon has more sides, or the parallelogram has longer sides. Accept all answers that students can 
defend and are reasonable. 


TEACHER SAY: Finding an estimate helps us gauge what our answer might be and helps us 
determine whether or not our final answer is reasonable. Now that we have some estimates and 
opinions about which will have the greater perimeter, let’s find out. Would someone like to 
come up and help me find the exact perimeter? 


@@ STUDENTS DO: Raise hand to volunteer. Selected students measure each side length and 
then find the total perimeter for each shape. Students may work independently or together. 


TEACHER SAY: Good work. We made an estimate based on what we know from previous 
classes and measuring. Now we can see which polygon actually has the greater perimeter. Lean 
and Whisper the difference between the two polygons. 


00 STUDENTS DO: Lean and Whisper the difference. 
TEACHER SAY: The difference is 6 centimeters. Now it is your turn to estimate and measure 
the perimeters of polygons. You will work you’re your Shoulder Partner. Please take out your 
Mathematics Student Book and turn to page Lesson 43: Apply. Take a moment to read the 
directions. 


92 STUDENTS DO: Turn to page Lesson 43: Apply in the book. Read the directions silently. 


CHAPTER5 195 


TEACHER DO: Read the directions aloud to students. Make sure they understand each step. 


ӨӨ STUDENTS DO: Work with a Shoulder Partner to complete the measurement activity in 
the student book. 


TEACHER DO: Walk around the room observing students as they work. Take note of students who 
are still having trouble measuring using a centimeter ruler and/or calculating perimeter. Stop and ask 
some students to explain the reasoning behind their estimates and, as they find the actual perimeters, 
ask them to discuss what surprised them. When Learn is over, use an Attention Getting Signal to 
bring the group back together. 


TEACHER SAY: Nice work estimating, measuring, and ordering. Give me a Thumbs Up if your 
estimated perimeters and your actual perimeters were different. 


РД STUDENTS DO: Give a Thumbs Up if their estimated and actual perimeters were different. 
TEACHER SAY: Remember, that is fine. Thinking like a mathematician means really thinking 


about a problem and using what you know, using the right tool, and checking for accuracy 
when you are finished. All of you are hard-working mathematicians. 


с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Today you found the perimeter of a variety of polygons. Turn and Talk to 
your Shoulder Partner about how you would explain to someone else how to find the perimeter 
of any polygon. After 1 or 2 minutes, I will use Calling Sticks to call on some of you to share 
your thinking. 


ФӘ STUDENTS DO: Talk to partner about how to find perimeter. Selected students share 
thinking with the class. 
TEACHER SAY: Well done today. Give your Shoulder Partner a high five. 


= STUDENTS DO: Give Shoulder Partner a high five. 


 еѕѕоп 44 Overview 


This lesson begins with an error analysis problem about perimeter. Error anal- Students will: 

ysis is an important computational thinking skill. It is important for students + Explain the difference between 
to learn that everyone makes mistakes and that mistakes teach us a lot. Finding perimeter and area. 

errors can be difficult but can result in deep learning of mathematical concepts + Calculate the perimeter and area 
and skills. of given arrays with some units 


In Learn, students extend their understanding of perimeter with a real-life missing. 

application. This lesson builds on Chapter 2, where students explored area 

with only part of the visual image available. Students may notice that they can 

find area by multiplying the dimensions (an abstract understanding). Other KEY VOCABULARY 
students may need the scaffold of either seeing the grids or drawing in the 


grids to find the area (more concrete understanding). Whenever students share Area 
solutions or thinking, allow for multiple strategies to be presented. Hearing 


and seeing a variety of strategies benefits everyone and builds flexible thinking. 


° Array 


With continued exposure and scaffolded practice, students can move from • Perimeter 


concrete to an abstract understanding of calculating area. 


+ Square units 


Prior to the lesson, draw a 4 x 6 array on the board. See Chapter Preparation е Mathematics Student Bool and 


for Lesson 44 for additional details. 


pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER SAY: Imagine the array on the board is a pen for horses on a farm. It is 4 meters 
wide and 6 meters long. I need to put a fence around the pen. I need to determine the perimeter 
so I know how much fencing to purchase. A friend offered to help me and told me that I would 
need 24 meters of fencing to go all the way around the pen. Do you agree with my friend or 
not? Give me a Thumbs Up if you agree. Give me a Thumbs Down if you disagree. 


@@ STUDENTS DO: Give a Thumbs Up or Thumbs Down to respond. 


2. TEACHER SAY: Turn to your Shoulder Partner and explain why you agree or disagree with 
my friend that the perimeter of this rectangular pen is 24 meters. Raise your hand to share with 
the group. 


Ө STUDENTS DO: Share thinking with a Shoulder Partner. Raise hand to volunteer. 
Selected students share thinking and reasoning with the class and answer any questions the 
teacher asks. 


TEACHER DO: Allow students who agree and disagree to share and explain thinking. Ask the 
following questions: 


° Can you show where the fencing would go on this pen? (Students can come up and point.) 

° How can we determine how many meters of fencing go on each side of the pen? (Use the grid 
to see that there are 6 meters on one side and 4 meters on the other.) 

° Why do you think my friend thought 24 meters of fencing are needed? (The friend was think- 
ing of area rather than perimeter.) 
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Q Learn (35 to 45 minutes) 


Directions 


198 CHAPTER 5 


1. TEACHER SAY: Let’s look more closely at this pen. The perimeter is the outline of the pen. It 
is the fence that goes around the pen, not the ground inside the pen. In our last class, you found 
the perimeters of polygons by measuring and adding up the side lengths of the polygons. But 
we think my friend was probably thinking about area instead of perimeter when he gave me the 
answer 24 meters. Raise your hand if can remind us what area means and how we calculate it. 


ӨӨ STUDENTS DO: Raise hand to volunteer. Selected students share their definition of area 
and explain how to calculate it. 


TEACHER SAY: The area of a shape is the inside space. It is made up of square units. The area 
of the horse pen is 24 square meters. 


TEACHER DO: If necessary, spend a few minutes making sure students understand the difference 
between area and perimeter. 


TEACHER SAY: Today we are going to look at both of these measurements—area and perime- 
ter. To do that we are going to look at some more pens, or enclosures, on a farm. Please take out 
your Mathematics Student Book and open to page Lesson 44: Apply. Take a quick look at the 
page while you are waiting for your friends to turn to the correct page. 


28 STUDENTS DO: Take out student book and preview page Lesson 44: Apply. 


TEACHER DO: Draw on the board or on chart paper large versions of the 4 x 3 and 5 x 3 arrays 
shown on page Lesson 44: Apply in the student book. 


TEACHER SAY: I have drawn two pens on the board that look just like the ones in your 
student book. The first pen is for goats and the second pen is for chickens. We have two jobs: 
Our first job is to determine the amount of fencing we will need to purchase for each pen. Our 
second job is to determine how much space the goats and the chickens will have to roam. Work 
with your Shoulder Partner to determine the perimeter and area of the goat pen. Record your 
answers in your book. Give me a Thumbs Up when you are finished. 


oo STUDENTS DO: Work with partner to find the perimeter and the area of the goat pen. 
ER Give a Thumbs Up when finished. Selected students share answers and problem-solving 
strategies. 


TEACHER DO: Record and model as students share so others can see their strategies. If possible, 
select students who used different strategies to solve the problems. Presenting multiple strategies 
benefits every learner. 


TEACHER SAY: The goats will have 12 square meters of space to roam and we need 14 meters 
of fencing to surround the pen. Now let’s look at the chicken pen. This illustration does not 
show all of the square meters inside the pen. Work with your Shoulder Partner to find the 
perimeter and area of the chicken pen. Think about how you can find the area if some of the 
squares are not shown. Give me a Thumbs Up to share when you and your partner are ready. 


STUDENTS DO: Work with a Shoulder Partner to solve the second perimeter and area 
4 9а problem. Give a Thumbs Up when finished. Selected students share answers and explain 
problem-solving strategies. 


TEACHER DO: Record and model as students share so others can see their strategies. 


TEACHER SAY: Great work. The chickens have 15 square meters to roam and we need to 
purchase 16 meters of fencing to surround their pen. I enjoyed hearing your different prob- 
lem-solving strategies. It helps all of us learn when we talk together about how we solve 
problems. Now it is your turn to work on some more animal pen problems on your own. If you 
finish early, try the Challenge problems. 


TEACHER DO: Go over the directions with students, making sure they understand the learning 
activity, which is the same as the activity they just completed together. 


@@ STUDENTS DO: Work independently to solve the remaining perimeter and area problems. 
ER If they finish early, they can work on the Challenge problems. 


TEACHER DO: Walk around the room observing students as they work. Take note of the strategies 
they use to solve the problems as well as students who may need extra support at a later time. When 
Learn is almost over, use an Attention Getting Signal. 


TEACHER SAY: Good work today finding both perimeter and area for our animal pens. Keep 
out your student books for Reflect. 


с» Reflect (5 to 10 minutes) 


Dire CtlONS 1. TEACHER SAY: Today we solved problems involving both perimeter and area. If you had to 
explain the difference between perimeter and area to a Primary 2 student, how would you do 
that? Write your answer in the box on page Lesson 44: Math Journal. Use numbers, pictures, 
and words to explain the difference. 


52 STUDENTS DO: Write а response to the Math Journal prompt. 


TEACHER DO: Collect students’ books to read their responses. Their entries will provide valuable 
formative assessment data on their current level of understanding of area and perimeter. 
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 еѕѕоп 45 Overview 


In this lesson, students discuss why area Students will: “ Area 
is not a linear measurement and then + Explain why area is not a linear E 5 
E ° Dimensions 
problem-solve to determine the best pen measurement. 
for a given animal based on how much e Calculate the area of a rectangle * Length 
area a given animal requires. Students are given only the length and width. o Шел тент ене 
challenged to determine the area of the + Describe the problem-solving 4 
a a а 5 e 
rectangular animal pens with only side strategies they used to solve area Product 
dimensions labeled, and they can use any problems. + Square units 
effective strategy they know to determine я 
° Width 
е агеа. 
з 3 • ntimeter rulers (for 
+ Draw on the board one rectangle with 7 columns and 4 rows and one rectangle with Ce А ae A e ; a 
7 columns and 5 rows. For each rectangle, label the dimensions of one long side and er res Xa ТІ one 
one short side (in meters). Do not draw lines inside the rectangles. Challenge problem) 


° Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directio NS Т. TEACHER SAY: Why is area not a linear measurement and perimeter is? Think for a minute 
and then turn and talk to your Shoulder Partner. In a few minutes, we will share with the 
group. 


ЗЕ STUDENTS DO: Talk to a Shoulder Partner about the teacher’s question. 


TEACHER DO: Give 1 to 2 minutes for students to talk about the question and then use Calling 
Sticks to choose students to share thinking. Students should understand the following: 


+ A linear measurement is the distance between two points. 

+ Perimeter is a linear measurement because it can be stretched out to one line (as they did with 
the string in Lesson 41). 

e Area is about space, not a line. 


Share examples to show perimeter as the measure of distance around an object and that it can be 
stretched out and to show area being a shaded space inside a polygon. 


TEACHER SAY: Area is a measurement of space, not a line around the space. Today we are 
going to explore just area. 


200 CHAPTER 5 


9: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: On the board are two rectangles that represent pens on a farm. The farmer 
needs to pick a pen for his goats. Goats need to have a pen with an area greater than 30 square 
meters of space to roam. 


TEACHER DO: Write on the board: goats > 30 square meters. 


TEACHER SAY: Neither of these pens shows rows or columns. We see only the dimensions of 
length and width. Talk to your Shoulder Partner about the area of each of these rectangles and 
which of these pens could work for the goats. Give me a Thumbs Up when you have an answer 
and an explanation. 


52 STUDENTS DO: Talk to partner about the area of each pen and which would work for the 
goats. Give a Thumbs Up to volunteer. Selected students share and explain answers. 


TEACHER DO: As students share strategies, record them on the board. If no student shares multi- 
plying the two sides of the rectangle, guide students to see that the dimensions are how many rows 
and how many columns—even though they are not shown—so to find the area, the formula length 
times width works. At this point, the formula should just be discussed but not recorded as A = І x w 
since students may be in different places in their understanding. The formula will be formally intro- 
duced in subsequent lessons. 


2. TEACHER SAY: The goats need to go in the pen that is 7 meters by 5 meters. We discussed 
that 7x 5 = 35. The other rectangle has an area of 28 square meters since 7 x 4 = 28. From the 
problem-solving strategies you shared, we know we should use the dimensions to find the area. 
We can multiply length times width to find the space inside the rectangle. Take out your Math- 
ematics Student Book and turn to page Lesson 45: Apply. Look at the animals and their pen 
dimensions on the first page. 


ФӘ STUDENTS DO: Turn to page Lesson 45: Apply in the book. Look at the animals and read 
the requirements for their pens’ dimensions. 


TEACHER DO: Select students to read aloud the pen dimensions for each animal. Make sure stu- 
dents understand the meaning of the greater than symbol and its implication for pen size. 


TEACHER SAY: Your challenge is to determine the area of each rectangular pen and then which 
animal—or animals—can use each pen. There may be more than one pen for some of the ani- 
mals. You will work independently. When you are finished, find another student, compare your 
answers, and see if you agree on which pen for which animal. If you finish early, try the Chal- 
lenge problem. 


es STUDENTS DO: Work independently to find the area of each pen and decide which animal 
(or animals) will fit in each pen. When finished, compare their work with a partner’s and then 
work on the Challenge problem. 


TEACHER DO: Walk around the class observing students as they work. Offer assistance to stu- 
dents who are struggling to calculate area without any grid boxes. Students can draw in the boxes if 
needed, but should not be encouraged to try that as an initial strategy. When Learn is almost over, 
use an Attention Getting Signal. 


TEACHER SAY: Nice work finding the area of these rectangles without any grids shown. I 


enjoyed seeing the different strategies you are using. You are such great mathematical thinkers. 
Put away your student books for Reflect. 
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с» Reflect (5 to 10 minutes) 


Dire CtlONS 1. TEACHER SAY: Today you worked to find the area of rectangles. Turn to your Shoulder 
Partner and share one thing that was challenging today about finding the area. Talk about the 
strategies you used to try to solve the problem. When you are ready, raise your hand. 


22 STUDENTS DO: Talk to a Shoulder Partner about the challenges they faced solving the 
area problems. Describe the strategies they used. Raise hand when ready. Selected students 


share challenges and problem-solving strategies with the class. 


TEACHER SAY: Great work. Today you explored how to find the area of rectangles when we 
only have measurements for the length and width. Give your partner a high five. 


22, STUDENTS DO: High-five partner. 
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 еѕѕоп 46 Overview 


This lesson is a culmination of the Students will: “ Area 
learning students have done with area so + Apply a variety of strategies to F 
; й e Factors 
far. They will see the scaffolded learning solve area problems. 
process of solving area with grids, using e Explain the strategies they used to + Metacognition 
given measurements, and by finding the solve area problems. + Unit square 


measurements themselves. One intention 
of this lesson is for students to reflect on 
where they are in the learning process, 
what they have mastered, and what they 
need to continue to work on. This lesson 


e Centimeter rulers 


provides a straightforward way for stu- + No additional preparation required. І 
dents to further develop metacognitive ° Mathematics Student 
skills. Metacognition is a students ability Book and pencil 


to think about their thinking. 


СУ) Connect (10 to 15 minutes) 


Dire ctio NS 1. TEACHER SAY: Please open your Mathematics Student Book to page Lesson 46: Connect 
and look at the array on the page. 


52 STUDENTS DO: Turn to page Lesson 46: Connect and look at the array. 


TEACHER SAY: A friend said that the area of this square is 8 square units. Do you agree or 
disagree? Explain your thinking using words, pictures, and/or numbers. 


p44 STUDENTS DO: Work independently to solve the Connect problem. Explain thinking 
using words, pictures, and/or numbers. 


TEACHER DO: Call on several students to share and explain work. Ask questions such as the 
following: 

e Where did my friend make an error? 

e What is the correct area? 

+ Did you use repeated addition to solve the problem or multiplication? 


52 STUDENTS DO: Selected students share thinking. 
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Mp: Learn (35 to 45 minutes) 


Directions 
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1. TEACHER SAY: Your goal for today is to explain how to calculate the area of rectangles. 
There are many ways you can do this. Today you will show what you know and reflect on which 
strategies work well for you and which strategies are more challenging for you right now. 
Thinking about your thinking, and thinking about what you know, is called metacognition. 
Metacognition can help you be a better learner. Turn to page Lesson 46: Apply. 


22 STUDENTS DO: Turn to page Lesson 46: Apply in the book. 


TEACHER DO: Read aloud the directions to students. Make sure they understand how to complete 
the activity. If necessary, have students explain several strategies for finding area, including the use of 
addition and multiplication. 


TEACHER SAY: Let's try one together so you understand the expectations. 
TEACHER DO: Draw а 7 х 3 array on the board. 
TEACHER SAY: What is one way to find the area of this rectangle? Raise your hand to share. 


@@ STUDENTS DO: Raise hand to volunteer. Selected students share strategies for calculating 
Ф598 the area of the rectangle. 


TEACHER DO: Select students who use different strategies. If students do not include the follow- 
ing strategies, be sure to model them: 


e Add7+7+70r3+3+3+3+3+3+3. 

+ Count all of the squares in the array. 

e Multiply 7 x 3 or3 x 7. 

° Split the array into two smaller arrays, solve both, and add the sums. 


TEACHER SAY: It is now your job to do the same thing. I will be impressed if you come up 
with more strategies to find the area of rectangles. What questions do you have? 


ӨӨ STUDENTS DO: Ask questions if needed. Work independently to solve two area problems 
using two different strategies for each. 


TEACHER DO: Walk around the room and observe students as they work. Check to see how stu- 
dents approach the problems. Note the strategies they are using and make sure they are showing their 
work. Toward the end of Learn, use an Attention Getting Signal. Have students answer the two 
questions on the next page in the student book about the strategies they like and do not like to use. 
Encourage students to be thoughtful with answers as it will help them develop self-reflection about 
their learning. 


TEACHER SAY: Thank you for sharing all your thinking and understanding. Keep your stu- 
dent books out for Reflect. 


O Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: We will use Hands Up, Pair Up to find partners. Then we will do it again so 
you can form groups of four. 


TEACHER DO: Use Hands Up, Pair Up to form groups of four. 


TEACHER SAY: In your groups, please share your work and notice if other people used differ- 
ent strategies to solve the problems. Did you get the same answers? See what you can learn from 
each other. 


aR STUDENTS DO: Share work with peers. Compare the strategies used and final answers. 


TEACHER DO: Give students 3 to 5 minutes to see each other’s work. 


TEACHER SAY: Great job explaining your thinking and learning today. I would love to hear 
what you learned from this activity. Raise your hand if you would like to share. 


92 STUDENTS DO: Raise their hands to volunteer. Selected students share their learning and 
observations. 


TEACHER DO: Call on several students to share the different ways they solved problems. Record 
the strategies they used on the board. It is important for students to understand that there are many 
different ways to solve problems in math and that thinking about what they know—and need to 
learn—can help them become better learners. 
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 еѕѕоп 47 Overview 


In this lesson, students use counters Students will: “ Area 

to review division. For this lesson, the ° Construct different rectangles with ee 
equations are written in the Mathematics the same area. 

Student Book, but in the future, you ° Compare the perimeters of ° Quotient 
can write equations on the board. The rectangles with the same area but 

Learn section focuses on understanding different dimensions. 


that rectangles can have the same area 
but different perimeters. This exploration 
entails decomposition—a computational 
thinking standard. Students investigate 
this by drawing rectangles with an area 


+ Sets of 50 counters (one 


set per student) 


of 24 square units and comparing their • Prepare sets of 50 counters (one set • 32 squares measuring 8 
perimeters. per student. See Chapter Preparation cm x 8cm 
for Lesson 47 for details. * © Mathemance Student 
° Print out four copies of the Perimeter Book and pencil 


and Area Squares Blackline Master 
(32 squares total). Alternatively, 
draw and cut out 32 squares with 
sides of at least 8 centimeters. 


( Connect (10 to 15 minutes) 


Directions 1. TEACHER DO: Hand out sets of counters to students. 


TEACHER SAY: Open your Mathematics Student Book to page Lesson 47: Connect. Look at 
the three problems on the page. 


®© STUDENTS DO: Turn to page Lesson 47: Connect in the student book. Look at the three 
division problems. 


TEACHER SAY: Today for Connect we will use counters to review division. Use your counters 
to solve the division problems. Then, for each problem, create a drawing to show your solution. 


@@ STUDENTS DO: Work independently to solve the division problems and illustrate their 


solutions. 


TEACHER DO: At the end of Connect, go over the answers together. If time allows, have student 
volunteers share answers, explain how they solved the problems, and draw an illustration to represent 
their solutions. 
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5 Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Your goal today is to construct shapes with different perimeters but the same 
area. I have sets of 8 sheets of paper. Each piece of paper represents one square unit. What is 
one way we can arrange the 8 pieces of paper to make a rectangle? Raise your hand if you would 
like to come up and show the class. 


ӨӨ STUDENTS DO: Raise hands to volunteer. Selected students share thinking by taping the 
pieces of paper into a rectangle shape on the board. 


TEACHER DO: Call on several students to share ideas until you have 4 x 2, 2 x 4, 8 x 1, and 1 x 8 
rectangles on the board. Number them 1 through 4 to make it easier to reference them. 


TEACHER SAY: What is the area of the first rectangle? Call out your answer. 


52. STUDENTS DO: Call out answer. 


TEACHER SAY: The area of the first rectangle is 8 square units. Raise your hand if you know 
the area of the other three rectangles. 


52 STUDENTS DO: Raise hand to volunteer. Selected students share апа explain answers. 


TEACHER DO: Students should recognize that, because each rectangle is made up of 8 squares, the 
area of each rectangle is 8 square units. If no student volunteers this explanation, be sure to share it 
with students. 


TEACHER SAY: Let’s think about perimeter now. If the edge of each piece of paper represents 
one unit, what is the perimeter of the first rectangle? Turn and Talk to your Shoulder Partner. 
When you and your partner agree on the perimeter, give me a Thumbs Up. 


@@ STUDENTS DO: Discuss the problem with a Shoulder Partner. When they agree on the 
answer, give a Thumbs Up. Selected students share answers and explain thinking. 


TEACHER DO: Have students model solutions at the board and record the perimeter of each rect- 
angle. Repeat with the remaining three rectangles. 


2. TEACHER SAY: Please open your student book to page Lesson 47: Apply and read the prob- 
lem and Part 1 directions to yourself. 


®® STUDENTS DO: Turn to page Lesson 47: Apply and read the problem and Part 1 directions 
silently. 


TEACHER SAY: This problem is like the one we did together in Connect with the 8 pieces of 
paper. Your job is to create tables with an area of 24 square units. Draw the arrays, label them, 
and then write equations for each table's area and perimeter. One table has been drawn for you. 
The table is 1 unit wide and 24 units long. It has an area of 24 square units and a perimeter of 
50 units. Raise your hand if you have a question about the directions for Part 1. 


96 STUDENTS DO: Ask questions as needed. 


TEACHER DO: Go over the directions for Part 2. Make sure students understand before they begin 
working. 


22 STUDENTS DO: Work independently in student book to solve the perimeter and area story 


problem. 


TEACHER DO: Walk around the class observing students as they work. When students are done, 
use an Attention Getting Signal. Debrief the activity by asking questions such as the following: 

e Do all of the rectangles have the same area? 

+ Do all of the rectangles have the same perimeter? 
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+ How can that be true (same area but different perimeter)? 
e Pick a table. How do the perimeter and area of that table compare to each other? 


ӨӨ STUDENTS DO: Answer the teachers questions about the perimeter and area of the tables 
they drew. Ask friends for help, if needed. 


TEACHER SAY: It is wonderful to see you learn so much about complex mathematical concepts 
like area and perimeter. 


©, Reflect (5 to 10 minutes) 


Dire CtlONnS 1. TEACHER SAY: For Reflect today, you will Turn and Talk to your Shoulder Partner. Com- 
pare your tables and share what you notice. Do you see any patterns in what you recorded? Did 


anything surprise you? 


oso STUDENTS DO: Talk to partner about the tables they created in the student book. Com- 
pare answers, thinking, and strategies. 


TEACHER DO: After 2 to 3 minutes, call on several students to share thinking. 


TEACHER SAY: You did great work today. We will continue to explore these concepts in our 
next math lesson. 
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 еѕѕоп 48 Overview 


In this lesson, students create rectangles Students will: “ Area 

with the same perimeter but different e Construct different rectangles with ee 

areas. This exercise is another application the same perimeter. 

of the computational thinking standard ° Compare the areas of rectangles 

of decomposition. This lesson requires with the same perimeters but MATERIALS: 000 - 
higher-order thinking skills, as students different dimensions. 

must use several different mathematical 


skills to approach the problem. 


e Centimeter rulers (one per 
student) 


e Mathematics Student 
Book and pencil 


+ No additional preparation needed. 


СУ) Connect (10to 15 minutes) 


Directions 


1. TEACHER DO: Hand out rulers to students. 


TEACHER SAY: Turn in your Mathematics Student Book to page Lesson 48: Connect and read 
the question at the top of the page silently. 


pad STUDENTS DO: Turn to page Lesson 48: Connect in the book and read the question at the 
top of the page silently. 


TEACHER SAY: In our last math lesson, we looked at rectangles that had the same area. Think 
about the work you did in that lesson and reflect on the question, “Do two rectangles with the 
same area always have the same perimeter?” Use your ruler to draw two different rectangles that 
have an area of 6 square centimeters. Then use words and numbers to compare their perimeters. 
Give me a Thumbs Up when you are ready to share your thinking. 


өө STUDENTS DO: Work independently to draw two different rectangles, each with an area of 

£ маа б square centimeters. Compare the perimeters of the two rectangles and explain thinking in 
words and numbers. Give a Thumbs Up when ready to share. Selected students share obser- 
vations and explanations with the class. 

TEACHER SAY: Do two rectangles with the same area have to have the same perimeter? 


pid STUDENTS DO: Call out responses. 


TEACHER SAY: Good work. With your work in our last lesson and today, you proved that two 
different rectangles with the same area do not have to have the same perimeter. 
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Y: Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: Today we are going to try a new challenge. Can you create at least two rect- 
angles that have the same PERIMETER, but different areas? Think for a moment about what 
that question is asking. Imagine you must create two different rectangles, each with a perimeter 
of 20 units. What would need to be true for two different rectangles to have the same perimeter? 
Think quietly and when you have an answer, share your thinking with your Shoulder Partner. 
When you and your partner are ready to share your thinking with the class, raise your hands. 


52 STUDENTS DO: Think quietly about the teacher’s question. When ready, share think- 
ing with a Shoulder Partner. Raise hand to share with the whole group. Selected students 
explain thinking to the class. 


TEACHER DO: If students do not mention the relationship between the length of the sides and 
perimeter, be sure to explain it: In order for two rectangles to have the same perimeter, the side 
lengths of both must total the same number when added together. 


TEACHER SAY: Turn to page Lesson 48: Apply in your student book and read the directions 
silently. 


52 STUDENTS DO: Turn to page Lesson 48: Apply and read the directions silently. 


TEACHER DO: Read the directions aloud to students. Make sure students understand each step in 
the directions before they begin working. 


TEACHER SAY: Work on your own to complete the activity. If you finish early, there is a Chal- 
lenge problem. The challenge is to see what polygons other than rectangles you can create that 
have the same perimeter. 


es STUDENTS DO: Work independently to complete the learning activity in the student 
books. Students who finish early may try the Challenge problem. 


TEACHER DO: Walk around the classroom and observe students as they work. Stop and ask stu- 
dents about the strategies they are using. Take note of students who are struggling with the activity. 


TEACHER SAY: You did a great job thinking about how to draw shapes with different areas and 
the same perimeter. Keep your student books out for Reflect. 


ay Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: For Reflect, think about what strategy you used today to help you draw 
shapes with the same perimeter. Explain your strategy in your Mathematics Student Book on 
page Lesson 48: Math Journal. You may use words, numbers, and/or pictures. 


22 STUDENTS DO: Turn to page Lesson 48: Math Journal in the student book. Explain the 
strategy they used using words, numbers, and/or pictures. 


TEACHER DO: Collect students’ books at the end of class and read their answers. This can be a 
challenging conceptual problem, both to solve and to explain in words. Check to see if students’ 
writing is clear and coherent and whether or not they write about strategies that are accurate and 
efficient. 


 еѕѕоп 49 Overview 


In today’s lesson, students solve story Students will: ° Review previous vocab- 
problems involving area and perimeter. + Apply strategies to solve real-world ulary as needed. 
They then apply what they have learned area and perimeter problems. 


about area and perimeter to create their e Apply understanding of area and 
own story problems and solve prob- perimeter to write story problems. 


lems created by other students. Writing 


solvable story problems requires deep 
understanding of the concepts as well as 
accurate strategies for solving problems. 


+ Sets of 50 counters (one 


set per student) 


° Mathematics Student 
No additional preparation needed. Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


> 


9° Learn (35 to 45 minutes) 


Directions 


1. TEACHER DO: Hand out a set of counters to each student. Have students open their Mathe- 
matics Student Book to page Lesson 49: Connect and begin working on the division review activity. 


© © STUDENTS DO: Open student books to page Lesson 49: Connect and work independently 
to solve the division problems. 


TEACHER DO: At the end of Connect, go over the answers together as a class. Choose students to 
explain problem-solving strategies and illustrate thinking for each problem. 


22 STUDENTS DO: Selected students share answers, explain problems-solving strategies, and 
illustrate thinking. 


1. TEACHER DO: Write the following story problem on the board: 


Isha is building a fence for her goat pen. The length is 5 meters and the width is 6 meters. How 
much fencing does she need? 


TEACHER SAY: Today our goal is to solve story problems using area and perimeter. Let’s look 
at the problem on the board together. Please raise your hand if you would like to read the prob- 
lem to the class. 

pad STUDENTS DO: Raise hands to volunteer. Selected student reads the problem aloud. 
TEACHER SAY: How would you solve this problem? Turn and Talk to your Shoulder Partner. 
p44 STUDENTS DO: Talk to partner about the strategy they would use to solve the problem. 
TEACHER DO: Call on students to explain how they would solve the problem. Ask a student to 


come to the board and create a drawing that represents the problem. Repeat the above, this time 
writing the following problem on the board: 
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Ahmed is laying carpet in a room. The room is 6 meters wide and 8 meters long. How many square 
meters of carpet does he need to buy? 


© © STUDENTS DO: Talk to partner about the strategy they would use to solve the problem. 
Selected students explain how they would solve the problem and, if asked, create a drawing 
that illustrates their solution. 


TEACHER SAY: How did you determine whether the problem was a perimeter problem or an 
area problem? 


TEACHER DO: Use Calling Sticks to select students to share thinking. 


ER STUDENTS DO: Selected students share thinking about how to determine whether a story 
problem involves perimeter or area. Students may ask for help from a friend, if needed. 


TEACHER SAY: Now it is time for you to work on similar story problems. Please turn to page 
Lesson 49: Apply in your student book and read the directions for Part 1 and Part 2. 


@@ STUDENTS DO: Turn to page Lesson 49: Apply in the student book and read the directions 
silently. 


TEACHER DO: Make sure students understand the directions for both parts of the activity. Answer 
any questions students have. 


ӨӨ STUDENTS DO: Ask questions about the directions, if needed. Work independently to 
solve the perimeter and area problems in the student books. 


TEACHER DO: Walk around the classroom and observe students as they work. Take note of the 
strategies students are using to solve the problems and if they are able to determine whether the 
problem involves perimeter or area. Identify any misunderstandings that may require reteaching. At 
the end of Learn, use an Attention Getting Signal. 


TEACHER SAY: Please keep your books out for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: You did а great job today solving story problems about area and perimeter. 
You even acted like a teacher and wrote your own story problems. For today’s Reflect, I would 
like you to trade books with your Shoulder Partner and see if they can solve your problems. 
Your partner will also check to make sure the problems you wrote makes sense. 


52. STUDENTS DO: Work to solve each others story problems. Check each other’s answers. 


TEACHER DO: Give students about 5 minutes to work and check each other's answers. If time 
allows, ask the following questions: 


e [5 it easier to solve or write area and perimeter story problems? Why do you think so? 
° What do you have to know or be able to do in order to write area and perimeter story 
problems? 


At the end of the class, collect students’ books and read the problems they wrote. Being able to create 
their own story problem is a skill that demonstrates a high level of understanding of the concept of 
perimeter and area, and some of the students” story problems can be used later as practice during the 
year to review. Seeing one's own work as an example is powerful. 


TEACHER SAY: Writing story problems requires a high level of understanding of area and 
perimeter. It is a big challenge. Congratulations on trying something challenging. 


53590 510 Overview 


In today’s lesson, students shift their Students will: ° Multiple 
focus to multiplication in order to + Multiply by 10 and multiples of ee 
improve fluency with 10s facts, including 10. 

multiplying by 10 and multiples of 10. + Identify and explain patterns ° Strategy 


observed when multiplying by 


° Thinking Like a Mathe- 


matician chart 


Prior to the lesson, write the following 
multiplication problems on the board: 3 


x 40 = 120; 5 x 60 = 300; 2 x 50 = 100; • 120 Chart 
80 x 2 = 160. e Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


D 1reCtlONS л. TEACHER DO: If it is not already displayed, display the Thinking Like a Mathematician chart 
and а 120 Chart. 


TEACHER SAY: Today we will shift our focus to multiplication and investigating patterns when 
we multiply by 10 and multiples of 10. Looking for patterns is something good mathematicians 
do. We will start with multiplying by 10 by playing a fast fact game. I will say a multiplication 
fact and you call out the answer. Ready? 


TEACHER DO: Say a variety of facts with one multiple of 10. Switch the order of multiples. For 
example: 4 x 10; 10 x 5; 1 x10; and so on. 


22 STUDENTS DO: Call out the answers to each problem. 
TEACHER SAY: As we did this quick fact game, what did you notice about multiplying by 10? 
Turn and Talk to your Shoulder Partner. After a few minutes, I will use Calling Sticks to hear 


from some of you. 


ее STUDENTS DO: Discuss observed patterns with a Shoulder Partner. Selected students 
A share thinking with the class. 


TEACHER DO: Use questions or prompts to ensure students understand that when we multiply a 
digit by 10, the digit stays the same but a zero is added to the Ones place. 


9: Learn (35 to 45 minutes) 


D i rect 10 115 1. TEACHER SAY: Our next goal today is to multiply by multiples of 10. What are the multi- 
ples of 10? Let’s count by 10 together to remind ourselves. 


2 STUDENTS DO: Count 10, 20, 30, 40, and so on. 
TEACHER SAY: Great, you are all familiar with how to count by 10s. 
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TEACHER DO: Direct students’ attention to the problems you wrote on the board. 


TEACHER SAY: Look at the problems I wrote on the board. Turn to your Shoulder Partner and 
discuss any patterns you see. 


00 STUDENTS DO: Talk to a Shoulder Partner about patterns they see in the problems writ- 
ten on the board. 


TEACHER DO: After 2 to 3 minutes, call on students to share thinking with the class. Students 
might say that they see the smaller problem inside the larger problem. For example: I can see the 
problem 2 x 5 = 10 in 2 x 50 = 100. There is an extra zero іп the Ones place on both sides of the 
equal sign. 


2. TEACHER SAY: Today you will be learning strategies to solve these types of problems. Let's 
try a problem together. 


TEACHER DO: Write 2 x 40 on the board. 


TEACHER SAY: One strategy is to use a quick drawing of a Base Ten block. Remember that we 
used them when we worked on place value. A Tens rod is made up of 10 Ones cubes. 


TEACHER DO: Draw a Tens rod on the board as shown below. 


TEACHER SAY: It takes a long time to draw a Tens rod showing all of the Ones. So when we 
draw them to help us with multiples of 10, we will just draw one straight line like this. 


TEACHER DO: Draw one vertical line on the board as shown below. 


TEACHER SAY: We will use one line to represent 10 and draw the smaller problem that is 
inside the bigger problem. Our problem tells us we need to draw 2 groups of 4 Tens. Think for 
a moment about what that might look like. 


TEACHER DO: Give students 1 minute to think and then draw the following on the board: 


TEACHER SAY: We now have 2 groups of 40 drawn on the board. We can count by 10s to solve 
the problem. Count with me as I touch each line. 


TEACHER DO: Touch each line while counting aloud 10, 20, 30, 40, 50, 60, 70, 80. 
22 STUDENTS DO: Count aloud with teacher. 
TEACHER SAY: Now it is your turn to try the strategy of drawing place value pictures to solve 


problems when using multiples of 10. Please open your Mathematics Student Books to page 
Lesson 50: Apply and read the directions silently. 


== STUDENTS DO: Open student books to page Lesson 50: Apply and read the directions 
silently. 


TEACHER DO: Make sure students understand the directions for the learning activity. 


TEACHER SAY: For each question, you will use a drawing to help you solve the problem. If you 
finish early, you may try the Challenge problem. Please begin. 


2.2 STUDENTS DO: Work independently to solve the multiplication problems in the student 
books. 


TEACHER DO: Walk around the room and observe students as they work. Check to see if students 
are able to draw a representation of the problem. If students are struggling to count by 10s, remind 


them to use the 120 Chart in the room. 


TEACHER SAY: Please keep your student book out for Reflect. 


с» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: Please turn to page Lesson 50: Math Journal in your student book and read 
the directions and the question silently. 


oso STUDENTS DO: Turn to page Lesson 50: Math Journal in the student book and read the 
directions and question silently. 


TEACHER DO: Make sure students understand the directions before they begin working. 
44 STUDENTS DO: Work independently to respond to the prompt on the Math Journal page. 


TEACHER DO: After about 3 minutes, select students to share journal responses with the class. 
Record students’ thinking on the board and ask questions to help them understand and explain the 
pattern for multiplying by 100s. If time allows, ask students if they can think about how to repre- 
sent this pattern with a drawing. This can be tied back to their work with Base Ten blocks (students 
can draw a square to represent 100). This is an extended activity to see if they can use mathematical 
patterns and background knowledge to solve problems. It is a first exposure and not something that 
needs to be mastered at this time. 


TEACHER SAY: Great work today understanding how helpful patterns can be when multiply- 
ing by 10 or multiples of 10. 


TEACHER DO: Collect students’ books and read their entries to assess their current level of under- 
standing of multiplying by 10 and multiples of 10. 
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PRIMARY 3 


Mathematics 
THE WORLD AROUND US 
TAKING CARE OF OUR WORLD 
Chapter 6 


Lessons 51 to 60 


Chapter Overview 


Chapter 6 : Lessons 51 to 60 


Chapter Overview: 


In the final chapter of this theme, students explore patterns and relationships to help them build fluency and 
automaticity with math facts. The chapter begins with multiplication patterns; specifically, multiplying by 
multiples of 10 and multiplying by 9. Students transfer this specific understanding to a broader explanation 
of how patterns and relationships can help them develop quick and effective strategies for solving addition, 
subtraction, and multiplication facts. Students then shift to identifying patterns in the Base Ten place value 
system. They use this understanding to add and subtract using a variety of strategies. The chapter ends with 
lessons on volume as students examine the relationship between milliliters and liters and practice reading 
volume measurements on standard labeled containers. 


Identifying patterns, applying different problem-solving strategies, and exploring quantity and meaning 
through place value helps students understand how many math skills and concepts are interconnected and 
related to each other. For many students, it can make math less overwhelming once they see how learning 
one math concept or skill can help them learn others. For these students, mathematics becomes less a series 
of discrete “things to learn and remember” and more a tapestry of concepts that make complex problems 
more accessible. 


COMPONENT DESCRIPTION LESSONS 
During this daily routine, students build fluency in 10 to 15 minutes 
Connect previously learned skills, make connections between prior 


learning and the upcoming Learn segment, and discuss 
mathematics concepts. Students may be introduced to 
an engaging, real-world math problem that establishes a 
purpose for learning a new skill or concept. 


Learn During this daily routine, students learn and apply 35 to 45 minutes 


various math skills and concepts. Students engage in 
exploration, experimentation, problem-solving, col- 
laboration, and discussion to build understanding and 
application of new skills and concepts and make connec- 
tions to prior learning. Students learn to think and work 
like mathematicians and persevere in developing founda- 
tional understanding of challenging skills and concepts. 


ay Reflect During this daily routine, students develop the ability to 5 to 10 minutes 


express mathematical ideas by talking about discoveries, 
using math vocabulary, asking questions to make sense of 
learning tasks, clarifying misconceptions, and learning to 
see things from peers’ perspectives. 
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Learning Indicators 


Throughout Lessons 51 to 60, students will work toward the following learning indicators: 


B. OPERATIONS AND ALGEBRAIC THINKING: 
1.с. Multiply and divide within 100. 
1.4. Use strategies to solve multiplication and division 
problems, including: 
1) Manipulatives 
2) Drawings 
3) Arrays 
4) The relationship between multiplication and division 


C. NUMBERS AND OPERATIONS IN BASE TEN: 
1.а. Read and write numbers to 100,000 using numerals 
and expanded form. 

1.b. Order a set of up to five numbers with values up to 
100,000 from least to greatest or greatest to least. 

1.с. Identify arithmetic patterns, including those in addi- 
tion and multiplication fact families. 

2.a. Add and subtract two numbers up to four digits 
using a variety of strategies, such as: 

1) Place value concepts and regrouping. 

2) Properties of operations. 

3) Relationship between addition and subtraction. 
2.b. Multiply one-digit whole numbers by multiples of 
10 in the range 10 to 90 (for example, 3 x 50, 6 x 30) 
using strategies based on place value and properties of 
operations. 


Computational Thinking 


D. MEASUREMENT AND DATA: 
1.с. Read volume measurements in milliliters and liters 
from a standard labeled container. 
1.d. Estimate volume measurements in milliliters and 
liters. 
1.е. Demonstrate understanding of the relationship 
between milliliters and liters. 


Throughout Lessons 51 to 60, students will work toward the following learning indicators: 


C. NUMBERS AND OPERATIONS IN BASE TEN: 
1.с. Identify arithmetic patterns, including those in addi- 
tion and multiplication fact families.. 
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€35 Pacing Guide 


LESSON 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


INSTRUCTIONAL FOCUS 


Students will: 
+ Explain patterns observed when multiplying by multiples of 10. 


Students will: 
e Investigate and apply patterns and strategies when multiplying by 9. 
• Teach others one strategy for multiplying by 9. 


Students will: 
e Identify patterns in multiplication and addition facts. 
+ Explain how patterns observed in multiplication and addition facts can be helpful when 
solving problems. 
e Apply strategies to solve addition and multiplication facts quickly and accurately. 


Students will: 
e Identify and describe patterns in the place value system up to the Hundred Thousands 
place. 
> Apply strategies for ordering numbers. 


Students will: 
+ Apply a variety of strategies to solve addition problems. 
+ Explain the importance of learning different problem-solving strategies. 


Students will: 
e Estimate the sum of two 3-digit numbers. 
+ Apply a variety of strategies to add two numbers up to four digits. 


Students will: 
+ Explain the relationship between addition and subtraction. 
+ Apply strategies to subtract two numbers up to four digits. 
e Use addition to check answers to subtraction problems. 


Students will: 
> Apply strategies to solve addition and subtraction story problems. 
• Reflect on learning to identify areas of strength and opportunities for growth. 


Students will: 
+ Define volume as the measurement of the capacity of a container. 
+ Explain the relationship between milliliters and liters. 
° Estimate the size of a milliliter of water. 
e Identify the best unit to measure the volume of a given container. 


Students will: 
+ Read volume measurements on a standard labeled container. 
e Write what they have learned about volume measurement. 
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Chapter Preparation for Teacher 


Note to the Teacher: In Lesson 60, students will practice reading volume measurements on containers. It may 
be helpful to start in advance gathering several containers with milliliter and/or liter volume measurements on 
the labels. For example, soup cans, cooking tools, soda cans or bottles, water bottles or jugs, dish soap or liquid 
hand soap bottles, shampoo bottles (regular and travel size), large and small milk containers, and so on. 

° You will need enough for each small group of students to have three or four containers. 

° Consider asking families to contribute clean containers for the learning activity. 


For Lesson 52: 
° Prior to teaching this lesson, learn and practice the 9s finger trick (if you do not already know 
it) and be prepared to teach it to a small group of students. 
• Hold up both hands in front of you. In the example below, we are multiplying 9 by 4. 
e Count to the 4th finger and bend it down as shown below. 


Exumplor Ax 4 = Hi AL 


MEM Cheese #4 


e The fingers to the left of the bent finger represent the Tens, so 3 Tens, or 30, in this 
example. 
“ The fingers to the right of the bent finger represent the Ones, so 6 in this example. 
“ Reading the fingers from left to right, the product is 36. 
“ Note: This works only for 9s facts. 
° Prior to the lesson, decide how you will divide students into four groups for the Jigsaw. 
Options can include: 
e Have students count off by 4. Then all the 1s become a group, all the 2s become a group, 
and so on. 
e Divide the classroom into four equal sections. 
+ Predetermine the groups and assign students to each one. 
e Consider the following when making your student groups: 
* You will work directly with the group learning the finger trick. 
The equations strategy and 120 Chart strategy are relatively straightforward. 
The Tens strategy is a bit more complex. 


ж 


ж 


For Lesson 54: 

e Ifavailable, have a large teaching clock with movable arms and small clocks with movable 
arms for students (one for each student or pair of students). Otherwise, use the Analog Clock 
Face—Large Blackline Master to create a teaching clock and the Analog Clock Face—Small 
Blackline Master to create student clocks. 

° Create a large Place Value anchor chart as shown below. 


ao An da digit 


Te anges 
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For Lesson 59: 
° Have available a large piece of chart paper to record students’ thinking about volume. 
° Have available scissors (one per student), and glue (one per student). 
° Create a large ten frame on chart paper. Each box on the frame should be large enough to 
hold a small, clear plastic cup. 


e Gather 10 clear plastic cups. 
e Mark each cup to show 100 milliliters. 
“ Measure 100 milliliters of water. Pour the water into each cup and draw a line at the top 
of the water. 
• ‘The cups should be empty for the lesson. 
° Have available one 1-liter container. 
e ЕШ the container with exactly 1 liter of water. 


For Lesson 60: 

° Prior to the lesson, gather several containers with milliliter and/or liter volume measurements 
on the labels. For example, soup cans, cooking tools, soda cans or bottles, water bottles or 
jugs, dish soap or liquid hand soap bottles, shampoo bottles, milk containers, and so on. 

e You will need enough for each small group of students to have three or four containers. 


Materials Used 


Student book Pencil Chart paper Clear cups 


Glue 1 Liter container Teaching clock 


Thinking like a mathematician 


Place value anchor chart 


Large ten frame on chart paper 
8 Pap anchor chart 
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 еѕѕоп 51 Overview 


In this lesson, students begin with an Students will: e Factor 
error analysis to review solving problems + Explain patterns observed when : 

В 4 қ ee н ° Multiple 
with multiples of 10. Analyzing errors multiplying by multiples of 10. 
is an important computational thinking * Parentheses 


skill. They should understand that every- 
one makes mistakes and that mistakes MATERIALS: 000 
offer wonderful learning opportunities if 

we take the time to identify where things 

went wrong. Students also identify ° No new preparation needed. а Marhemmace Student 
patterns when multiplying numbers by 
multiples of 10 and break apart multipli- 
cation problems using parentheses—and 
the Distributive Property of Multipli- 
cation—to make solving these types of 


Book and pencil 


problems easier. 


СУ) Connect (10 to 15 minutes) 


Dire ctio NS 1. TEACHER SAY: Please open your Mathematics Student Book to page Lesson 51: Connect. 
Raise your hand if you would like to read the problem to the class. 


2.2 STUDENTS DO: Raise hand to volunteer. Selected student reads the problem aloud. 


TEACHER SAY: You can use any strategy, including the one we used before where we drew a 
line to represent a Tens rod. Please begin. 


Rad STUDENTS DO: Work independently in student books. 


TEACHER DO: Walk around the class and note how students solve the problem. At the end of 
Connect, call on several students to share solutions. 


00 STUDENTS DO: Selected students share thinking and explanations with the class. Students 
may ask others for help or support, if needed. 


TEACHER DO: Record students’ thinking on the board. They may know that 8 x 5 = 40 so 8 x 50 
= 400; they may draw lines to represent 10; or they may use another strategy. If they did not remem- 
ber how to draw a line to represent a Tens rod, review that now by drawing the following on the 


board: 


Explain that it shows 8 groups of 50. Show students how they can count by 10s or combine the 
groups of 50 to make 100s. 


TEACHER SAY: Nice job checking Omar’s work. For mathematicians, identifying errors and 
correcting them is an important thinking skill. We learn a lot from our mistakes if we are care- 
ful and thoughtful and identify where things went wrong. 
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Q Learn (35 to 45 minutes) 


Directions 


1. TEACHER DO: Write the following on the board: 


6x4 = 24 
6 x 40 = 240 
6 x 400 = 2,400 


6 x 4,000 = 24,000 


Also draw а 10 x 3 array: 


НЕН 


TEACHER SAY: Today's learning goal is to explain the pattern of multiplying Бу 10s and multi- 
ples of 10. Please look at the equations I wrote on the board. What pattern do you notice? Turn 
and Talk to your Shoulder Partner about what you see. Raise your hand when you are ready to 
share your thinking. 


Ө Ә STUDENTS DO: Talk to each other and discuss the patterns they see. Raise hand to volun- 
teer. Selected students share observations with the class. 


Note to the Teacher: Students may say something like, “You multiply the first two digits together and then 
add the same number of zeros.” 


TEACHER DO: After students have shared, write the following on the board: 

5x3=15 

5 x 30 = 

5 x 300 = 1,500 

TEACHER SAY: Raise your hand if you can solve the problem on the board. 

52 STUDENTS DO: Raise hand to share a solution. Selected students explain thinking. 


TEACHER SAY: How can you use these patterns—along with multiplication facts—to help you 
when you are multiplying by 10 or a multiple of 10, such as 30 or 50? Talk to your Shoulder 
Partner. Give me a Thumbs Up when you are ready. 


@@ STUDENTS DO: Share thinking with a Shoulder Partner. Give a Thumbs Up when ready. 
Selected students explains how they could use the patterns they observed to solve multiplica- 
tion problems. 


TEACHER DO: Use examples to help students understand how they can use multiplication facts 
and the patterns to easily multiply by multiples of 10. 


TEACHER SAY: Please Whisper in your hand how many 10s are in 30. 
00 STUDENTS DO: Whisper: 3. 
. mA 


TEACHER SAY: This problem is telling me to multiply 5 by 3 10s. Since 3 and 10 are two fac- 
tors of 30, another way I can write this is 5 x 3 x 10. 


TEACHER DO: Write 5 x 3 x 10 on the board. 


TEACHER SAY: Let's practice this pattern quickly before we talk about 5 x 3 x 10. I will say a 
number, and when you know its factor pair with 10, raise your hand. 


TEACHER DO: Call out numbers like 50, 20, and 40 and see if students can break them apart into 
5 апа 10, 2 and 10, and 4 and 10, respectively. If they need additional review, draw arrays or factor 
trees for each number on the board. 
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== STUDENTS DO: Raise hand to share the factor pairs of each number called out by the 
teacher. 


TEACHER SAY: Let's take a look at the first problem we talked about (5 x 3 х 10). We сап actu- 
ally multiply these numbers in any order. We will leave the 10 by itself for now and multiply the 
other two numbers fırst. 


TEACHER DO: Draw parentheses around 5 x 3 so the problem now reads (5 x 3) x 10. 


TEACHER SAY: These marks are called PARENTHESES. Parentheses are used in math to help 
us break math problems into smaller parts that may be easier to solve. Parentheses also tell us 
what part of the problem to solve first. What is 5 x 3? Call out the product. 


p44 STUDENTS DO: Call out the product. 


TEACHER SAY: Now we can take the first product, 15, and apply the pattern we found before. 
Talk to your Shoulder Partner about what the final product will be when we multiply 15 by 10. 
How do you know? 


©© STUDENTS DO: Turn and talk to determine the answer is 150. Explain how they know the 
answer is 150. Selected students share thinking with the class. 


TEACHER DO: Review more problems as needed, such as 6 x 20; 7 x 30; and 40 x 5. Each time, 
break the multiple of 10 into 10 and the other factor and use parentheses. For example: (6 x 2) x 10; 
(7 x 3) x 10; and (4 x 5) x 10. 


TEACHER SAY: Today you will practice this independently in your student book as you break 
apart the multiples of 10 into 10 and the other factor. You can also use the strategy of drawing 
lines to represent Tens rods. Please turn in your student book to page Lesson 51: Apply and 
begin. If you finish early, try the Challenge problem. 


же STUDENTS DO: Work independently to practice multiplying by multiples of 10. If fin- 
ished, work on the Challenge problem. 


TEACHER DO: Walk around to observe students as they work. Take note of the strategies they use 
and whether or not they are able to use mental math strategies to solve the problems. When a few 
minutes are left, use an Attention Getting Signal. 


TEACHER SAY: Talk to your Shoulder Partner now to see if you both agree on the answers. 
Please circle any answers you do not agree on and we will go over them together. 


52 STUDENTS DO: Review answers with Shoulder Partner. Discuss with the class if there is 
disagreement about any answers. 


TEACHER DO: If there are any problems to review as a class, do so to ensure all students have the 
correct answer and a clear understanding of how to use what they know about multiplication facts 
and multiplying by multiples of 10 to solve problems. 


с» Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Turn now in your student book to page Lesson 51: Math Journal. Reflect 
on what you figured out today. In the space provided, explain the pattern you observed when 
multiplying a single digit by multiples of 10. You can use words, pictures, and/or numbers to 
explain your thinking. 


да STUDENTS DO: Respond to the journal prompt in the student book. 


TEACHER DO: Allow students a few minutes to respond to prompt. Collect students’ books and 
review journal entries to identify students who need additional instruction and practice. Consider 
pairing them with students who have a solid understanding of the strategy. 


 еѕѕоп 52 Overview 


In this lesson, students strengthen Students will: + Review vocabulary as 
fluency by solving multiplication or • Investigate and apply patterns and needed. 

division fact problems (depending on strategies when multiplying by 9. 

the review activity you select). Then ° Teach others one strategy for 


students explore a range of patterns and multiplying by 9. 


strategies for multiplying by 9. Students 


work in smaller groups to form a Jigsaw. 
Each group will become an “expert” on 
one strategy that they will then teach to 


+ Mathematics Student 


Book and pencil 


the rest of the class. This gives students 
the opportunity to learn from and teach ° Prior to the lesson, prepare for the 
each other. It can help build students’ Jigsaw activity. See Chapter Prepa- 


confidence in their own level of under- 


standing and abilities. 


ration for Lesson 52 for detailed 
instructions and suggestions. 


СУ) Connect (10 to 15 minutes) 


D 1rections 1. TEACHER DO: Choose from one of the following activities for the Connect time. 


Mystery Multiplication—The teacher tells the class one of the factors. Then the students roll 
a die or selects a number card and multiply the factor by the die roll or number card picked. 
Example: Factor chosen is 4 and die roll is 5. Student solves 4 x 5. 

Roll and Draw—(Grid paper needed) Students roll one die twice or draw two number cards. 
Students then draw an array to match the fact, solve the problem, and record the product. 
Share the Counters—The teacher writes three division equations on the board. Students use 
counters to solve the problem, record the equation, and make a drawing to show the quotient. 
Word Wizards—The teacher writes two or three story problems on the board and students 
work together to solve. The problems can be all multiplication, all division, or a combination. 


ФФ STUDENTS DO: Work on the chosen fact practice for the Connect time (independently or 


`~ 


with a partner). 


9 Learn (35 to 45 minutes) 


D IrECTIONS 1. TEACHER SAY: Today we are going to try a new teaching and learning strategy called Jigsaw. 
You will soon be divided into four groups. Your group will learn and practice one strategy for 
multiplying by 9. Each group will learn a different strategy. Then your group will be responsi- 
ble for teaching your strategy to the rest of the class. I will first tell you a little bit about each 
strategy. 


Group 1 will learn how to multiply by 9 using your fingers. Group 2 will investigate patterns by 
looking at the first 10 products when multiplying by 9. Group 3 will use the 120 Chart to find 
patterns when we multiply by 9. Group 4 will investigate how we can use our Tens strategy to 
help us solve problems where we multiply by 9. 
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Remember that every member of your group must practice and understand your strategy so that 
you can teach others later. When you move to work with your group, take your Mathematics 
Student Book with you. What questions do you have before we get into groups? 


22 STUDENTS DO: Ask questions as needed. 
TEACHER DO: Divide students into four groups using the method that works best for you. 
же STUDENTS DO: Get into groups as determined by the teacher. 


TEACHER SAY: Turn to page Lesson 52: Apply in your Mathematics Student Book and find 
your group number. Read the directions with your group and get started learning your group’s 
strategy for multiplying by 9s. Look for patterns that can help you remember your 9s facts. 
Help each other. If you finish early, try your group’s Challenge problem. 


00 STUDENTS DO: Turn to page Lesson 52: Apply and find their group number. Work with a 
small group on the assigned strategy. Work on Challenge problem if they finish early. 


TEACHER DO: Before getting started with Group 1, walk around to each group to make sure they 
understand what is expected of them. Work with Group 1 students to teach them the finger trick 
strategy. After approximately 10 to 15 minutes, use an Attention Getting Signal. 


2. TEACHER SAY: Now we are going to divide into new groups. Each group will have one 
person from Group 1, one from Group 2, one from Group 3, and one from Group 4. 


TEACHER DO: Select one student from each group to form a new group of four. Direct those 
students to sit together. Repeat until all new groups have been formed. Each new group should have 
one “expert” for each strategy. 


se STUDENTS DO: Move to sit with the new group. 


TEACHER SAY: Now there is an expert for each strategy at every table. Your next goal is to 
teach each other the strategies you learned or the patterns you observed when multiplying by 9. 
What questions do you have? 


52 STUDENTS DO: Ask clarifying questions, if needed. 


3. TEACHER SAY: Each of you will have about 5 minutes to teach your new group the strategy 
you learned. Encourage your “students” to record notes in the student book on your group’s 
page. I will give you a signal when it is time to switch to the next strategy. Start with the Group 
1 strategy. 


@@ STUDENTS DO: Teach the students in the group how to apply the strategy learned in their 
original group. Record notes and examples related to the other three strategies learned. 


TEACHER DO: Walk around and observe students as they teach each other. Are they able to apply 
the strategy they learned? What questions do they still have? Take note of students who are very good 
at teaching others the strategy they know. If time allows, have those students review a strategy for the 
whole class. 


де STUDENTS DO: Selected students review multiplication strategies for the whole class. 


Note to the Teacher: Ensure that students understand the following for each strategy: 

° Finger trick: Make sure students understand how to hold their hands, how to put down the correct 
finger (the second factor) and how to determine the product (Tens and Ones). 

° List of equations: Students should notice how the Tens increase each time and the Ones decrease 
each time. If they look down the list of products, they should see they are counting from 0 (though it 
is not written) to 9 in the Tens place and from 9 to 0 in the Ones place. If they complete the Chal- 
lenge, they should notice that the sum of the Tens and Ones digit in each product is 9. For example, 
in 9 x 3 = 27, 2 + 7 equals 9 in 9 x 6 = 54, 5 + 4 equals 9, and so one. 

° 120 Chart: Students should notice a diagonal pattern forming and continuing each time they mul- 
tiply by 9. 


Directions 


% Tens facts: Students should recognize that they can use Tens facts to quickly multiply by 9. For 
example, in 9 x 5 = 2, they can think of the problem as 10 x 5, or 10 fives (50), then subtract one 
of the 5s to get 45. Ensure students understand they should not be subtracting the 9 (unless they are 
multiplying 9 x 9, in which case both factors are 9). 


TEACHER SAY: You have all done a fabulous job learning strategies for multiplying by 9 and 
teaching each other. Keep your student book out for Reflect so you can reflect on what you just 
learned. 


y Reflect (5 to 10 minutes) 


1. TEACHER SAY: For today's Reflect, you will work with your Shoulder Partner to share what 
you wrote down for all four strategies, discuss your thinking, and then decide which strategy 
worked best for you today. Each of you will have about 1 minute to share, so you have 2 min- 
utes total. 


00 STUDENTS DO: Talk to Shoulder Partner, sharing notes and thinking, and deciding 
which strategy was most effective for them. 


TEACHER SAY: I want to hear what you liked. Stand up if you liked the finger trick strategy 
the most today. 


22 STUDENTS DO: Stand to respond. 


TEACHER DO: Call on one or two students to share why this was the favorite strategy today. 
Encourage students to describe mathematical reasons for choosing the strategy (for example, easy 
to remember and apply, easy to use mentally, and so on) rather than reasons related solely to fun. 
Repeat this for each of the four strategies. 


TEACHER SAY: We learned and practiced some interesting strategies today. You may find that 
your favorite changes, or possibly the one that you use the most is different from the one you 


chose today. Give yourself a high five for being great teachers and learners today. 


00 STUDENTS DO: Give themselves a high five. 
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Lesson 53 


Overview 


During Connect, students apply the 
strategies for multiplying by 9 learned . 
in the previous math lesson. They will 


solve as many problems in 2 minutes as . 
they can, check answers, and then reflect 

on how well they did and what strat- 

egy (or strategies) they tried. In Learn, 

students investigate, identify, and use ° 


Students will: . 


Addition facts 
Identify patterns in multiplication 
and addition facts. 

Explain how patterns observed 

in multiplication and addition 
facts can be helpful when solving 
problems. 

Apply strategies to solve addition 


e Automaticity 


+ Multiplication facts 


patterns in multiplication and addition 
facts. They will solve math fact problems 
independently and then identify patterns 
that can help them. Students will get a 
chance to improve automaticity with 
math facts. 


and multiplication facts quickly . 
and accurately. 


Mathematics Student 
Book and pencil 


No new preparation needed. 


СУ) Connect (10 to 15 minutes) 


D 1reCtlONS т. TEACHER SAY: For the first 2 minutes of class today, you will solve as many multiplication 


problems involving 9s facts as you can. Use any of the strategies you learned in our last math 
lesson. After 2 minutes, we will check answers together. Open your Mathematics Student Book 
to page Lesson 53: Connect and wait for me to say, “Go.” When I say, “Stop,” immediately put 
down your pencil. 


© © STUDENTS DO: Turn to page Lesson 53: Connect in the book and wait for the teacher to 
а pag 
give the signal. Solve as many 9 fact multiplication problems as they can in 2 minutes. Stop at 
the teachers signal. 


TEACHER DO: After 2 minutes, stop all students. Ensure that everyone puts their pencils down. 


TEACHER SAY: Now swap books with your Shoulder Partner so we can check answers. If your 
partner answered a problem correctly, put a check mark next to it. If they answered it incor- 
rectly, put an x next to it. If they did not answer, do not write anything. 


00 STUDENTS DO: Swap student book with a Shoulder Partner and check each other’s work 
as the teacher reads the problems and answers aloud. 


TEACHER SAY: Return your partner’s book. Count and record how many problems you 
answered correctly, how many you answered incorrectly, and how many you did not answer. 
Also, put a check mark next to the strategy you used most today and answer the questions: Do 
you think that strategy worked well for you? Why or why not? We will try this again another 
day to see if we can improve. 


22 STUDENTS DO: Record how they did and the strategy they used most. 


230 CHAPTER 6 


0: Learn (35 to 45 minutes) 


D ire ctio NS 1. TEACHER SAY: What do we mean when we talk about math facts? Raise your hand if you 
know. 


2.2 STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 


TEACHER DO: If students are not able to answer the question, explain that math facts are the 
answers we get when we add, subtract, multiply, or divide numbers 0 to 10. 


TEACHER SAY: When we remember our math facts, it makes it much easier for us to solve 
more complicated problems. That is why we practice them often. Practice helps us become both 
quick and accurate. It is important that we can solve math facts problems with AUTOMATIC- 
ITY, or without taking time to think about them. This can also help us in life outside school. 
Think about a time when you had to solve a math problem in real life, but you could not draw a 
picture or use models to help you. Give me a Thumbs Up if you want to share. 


@@ STUDENTS DO: Give a Thumbs Up to volunteer. Selected students describe situations 
when they had to use math facts to solve a problem quickly in real life. 


2. TEACHER SAY: Today we are going to identify and use strategies that can help us develop 
automaticity with math facts. We are going to do work similar to what we did in Connect today 
in just a moment. You will have 2 minutes to solve as many math fact problems as you can in 
your student book. However, this time there are addition and multiplication problems. Pay 
close attention to the symbols as you work. Turn to page Lesson 53: Apply and wait for my 
signal. When I say, “Stop,” put down your pencil. 


@@ STUDENTS DO: Turn to page Lesson 53: Apply. At the teachers signal, solve as many prob- 
ER lems as they can in 2 minutes. Stop at the teacher' signal. 


TEACHER DO: After 2 minutes, stop all students. Ensure everyone puts down their pencils. 
3. TEACHER SAY: Please count and record how many problems you completed. 
pia STUDENTS DO: Count and record how many problems they answered. 


TEACHER SAY: We are not going to check our answers yet because we are going to work on 
this page together for a bit. I am interested to hear what strategies you used today. Please raise 
your hand to describe one strategy you used to answer these problems quickly and correctly. 


© © STUDENTS DO: Raise hand to volunteer. Selected students describe the strategies they used 
to solve problems. 


TEACHER DO: Use questions to prompt students’ thinking and discussion, such as the questions 
below. After a student answers, follow up by asking, “How can we use that knowledge to help us 
solve math facts quickly?” 

° What is anything multiplied Бу 0? 

° What is anything plus 0? 

° What is anything multiplied by 1? 

° How are doubles and multiplying by 2 similar? 

° What was our strategy for multiplying by 10? 

° What strategies did we learn the other day for multiplying by 9? 

° How are multiplying by 2 and 4 related? 

° How are multiplying by 5 and 10 related? 

° How does the Commutative Property of Addition and the Commutative Property of Multi- 

plication help us with automaticity? 
° What other relationships or patterns did you see in the math facts? 


TEACHER SAY: You used some excellent strategies. Now I would like you to think about 
the strategies you just heard. Solve all of the math fact problems on this page, but try using a 
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strategy you heard about. You will have more than 2 minutes. Pay attention to the strategies 
you use because you will record them on the chart on the next page. For example, when I do 
problems like this, I like to answer the easiest ones for me first. The easiest ones for me are mul- 
tiplying or adding by 0, 1, and 10. Multiplying by 4 is harder for me, so I like to think of those 
problems as doubling when I multiply by 2. For example, if the problem is 7 x 4, I think of it as 
7 x 2 twice. You may begin. 


oo STUDENTS DO: Solve all of the problems on the page, noting strategies they use in the 
CA chart on the next page. 


TEACHER DO: When there are a few minutes left in Learn, use an Attention Getting Signal. 


TEACHER SAY: Keep your books open to the strategy chart you created for Reflect. 


с» Reflect (5 to 10 minutes) 


1. TEACHER SAY: For today’s Reflect, you will work with your Shoulder Partner to share with 
each other what you wrote down on your strategy chart, discuss the strategies you used, and 
then decide which one—or ones—worked best for you today. 


52 STUDENTS DO: Talk to a partner, sharing what strategies they used today. Decide which 
strategy worked best for them. 


TEACHER SAY: I want to hear what worked well for you today. I will use Calling Sticks to hear 
from a few of you. 


00 STUDENTS DO: Selected students share observations. 
TEACHER DO: Encourage students to explain how or why a strategy worked for them. 


TEACHER SAY: You tried a lot of strategies today as you developed automaticity with your 
math facts. Give yourself a hug and keep practicing. 


2a STUDENTS DO: Give themselves a hug. 


 еѕѕоп 54 Overview 


LESSON OVERVIEW LEARNING OBJECTIVES 
Today’s lesson incorporates review of previously learned concepts around time Students will: 
and place value to the Hundred Thousands place. This review will help prepare + Identify and describe patterns in 
students for more challenging work. Working with large numbers can be the place value system up to the 
difficult for young students, so take your time and be sure they are developing Hundred Thousands place. 
a deep understanding. To support this understanding, students find patterns in + Apply strategies for ordering 
the place value chart and number values. numbers. 


А common misconception among students who struggle with place value is 


that the first digit in a number dictates the value of the whole number. In 
other words, they may think that 90 is greater than 125 because 90 begins KEY VOCABULARY 
with a 9 and 125 begins with a 1. In today’s Learn, students investigate and 


explain why this misconception is common and what to do instead. 
° Compare 


° Digit 
LESSON PREPARATION FOR THE 
dy TEACHER М АЛЕНА + Hundred Thousands place 


+ Hundreds place 


° Have available a large teaching 4 pa soe te ara ° Order 
clock and small student clocks with cas Шаралар 


° Place value 


movable arms. If not available, use ° Place Value anchor chart 
the Analog Clock Face—Large ° Mathematics Student © Ten en phe: 
Blackline Master to create a teach- Book and pencil + Thousands place 


ing clock and the Analog Clock 
Face—Small Blackline Master to 


e Value 


create student clocks. 


° Create a Place Value anchor chart 
as described in Chapter Preparation 
for Lesson 54. This chart will be 
reviewed with students and then be 
displayed as a reference for the rest 
of the school year. 


СУ) Connect (10 to 15 minutes) 


Dire CtIONS 1. TEACHER SAY: We look at the clock and tell time every day, but we have not really practiced 
telling time together for a while. Let’s take a few minutes to review now. Tell your Shoulder 
Partner everything you remember about telling time. 


Zz. STUDENTS DO: Talk to Shoulder Partner about what they know about telling time. 
TEACHER SAY: Who would like to share something you or your partner said? Raise your hand. 
22 STUDENTS DO: Raise hand to volunteer. Selected students share thinking. 

TEACHER SAY: You remembered a lot. Let’s practice telling time now. I will use Calling Sticks. 
Тһе first name I pick will be for a student to come move the hands on the clock. The second 


name I pick will be for a student to read the time aloud. 


TEACHER DO: Call two students at a time. As students work, be sure the first student puts the 
hour hand in the correct place based on where the minute hand is (for example, halfway between the 
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1 and the 2 for 1:30). If appropriate, ask students to read the time another way (for example, 3:15 
and quarter after 3). 


ӨӨ STUDENTS DO: The first student moves the hands to show a time on the clock. The 
second student reads the time aloud. 


TEACHER SAY: Wonderful work reviewing time today. We will continue to practice each day 
even when it is not during our math lesson. 


9 Learn (35 to 45 minutes) 


1. TEACHER DO: Display the Place Value anchor chart where all students can see it. Write the 
following numbers on the board: 


* 1,912 
• 23,406 
• 451,234 


TEACHER SAY: On the board there are three large numbers. Read each number aloud to your 
Shoulder Partner and then discuss how each number is different. Give me a Thumbs Up when 
you are ready to share. 


ӨӨ STUDENTS DO: Discuss observations about the three numbers with a Shoulder Partner. 
Give a Thumbs Up when ready to share. Selected students share observations with the class. 


TEACHER DO: Guide students to use place value language when describing each number, such as 
1,312 has four digits and goes up to the Thousands place, and 23,406 has five digits but has a digit 
in the Ten Thousands place so it is greater than 1,312, and so on. 


TEACHER SAY: Now let’s look at this chart. Give me a Thumbs Up if this information looks 
familiar. I will call on a few of you to share something you remember about place value and the 
place value chart. 


es STUDENTS DO: Give a Thumbs Up to volunteer. Selected students share what they 
remember about place value. 


TEACHER DO: Be sure students hear (either from peers or from you) the following: 


+ Numbers have different values. 

e Digits are the numbers 0 to 9 that make up larger numbers. 

° We determine how large a number is by its value. 

° Ina number with more than one digit, each digit is in a place and that place has value. We call 
that place value. (Point to the definitions of place and value on the chart.) 


TEACHER SAY: Good thinking. Let's work today to find patterns in the place value chart. If 
the digit 1 is in the Ones place, what is its value? Whisper the answer to me. 


y + STUDENTS DO: Whisper answer. 


TEACHER SAY: Its value is 1. What if the digit 1 is in the Tens place? What is its value? Whis- 
per that answer to me. 


52 STUDENTS DO: Whisper answer. 


TEACHER SAY: Its value is 10. How many times greater is the Tens place than the Ones place? 
Talk to your Shoulder Partner about that question. Raise your hand if you think you know. 


ӨӨ STUDENTS DO: Talk to a Shoulder Partner. Raise hand to volunteer. Selected students 
share thinking. 


TEACHER SAY: We can write this as an equation also. 

TEACHER DO: Write 1 xs = 10 on the board. 

TEACHER SAY: 1 times what is 10? Show me using your fingers. 
2.2 STUDENTS DO: Hold up fingers to show answer. 

TEACHER DO: Confirm the correct answer and write 10 in the blank. 


TEACHER SAY: Is this true as we compare each place and the one next to it? How many times 
greater is the Hundreds place than the Tens place? How many times greater is the Thousands 
place than the Hundreds place? Think for a minute and then share your ideas with your Shoul- 
der Partner. I will use Calling Sticks to hear from some of you. 


92 STUDENTS DO: Think about the question and then share ideas with a partner. Selected 
students discuss thoughts with the class. 


TEACHER SAY: Each one of these places is 10 times greater than the one before it. What can 
we make with 10 Ones? Call out if you know. 


52 STUDENTS DO: Call out answers. 
TEACHER SAY: We can make 1 Ten with 10 Ones. What can we make with 10 Tens? Call out if 


you know. 


214 STUDENTS DO: Call out answers. 


TEACHER SAY: We can make 1 Hundred with 10 Tens. What сап we make with 10 Hundreds? 
Call out if you know. 


pat STUDENTS DO: Call out answers. 


TEACHER SAY: Let me ask this in a different way. How many Thousands would we need to 
make 1 Ten Thousand? Call out if you know. 


Да STUDENTS DO: Call out answers. 


TEACHER SAY: How many Ten Thousands would we need to make 1 Hundred Thousand? Call 
out if you know. 


a. STUDENTS DO: Call out answers. 


TEACHER SAY: The place value system is based on 10s. Each place is 10 times greater than 
the one before it. Let’s connect this idea now to comparing and ordering numbers. Open your 
Mathematics Student Book to page Lesson 54: Apply. Who would like to read the problem 
aloud? 


ii STUDENTS DO: Read aloud the problem if called on. 
TEACHER SAY: Work with your Shoulder Partner to solve the problem. Be sure you both agree 
on the answer. When you are done checking your work on the first one, work independently to 


solve the rest of the problems in this section. 


22 STUDENTS DO: Work with a Shoulder Partner for the first problem and then 
independently. 


TEACHER DO: With about 5 minutes remaining in Learn, go over the answers to the Place Value 
Puzzles with students. Allow them to change incorrect answers, if necessary. 
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O Reflect (5 to 10 minutes) 
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1. TEACHER DO: At the end of Learn time, use an Attention Getting Signal. 


TEACHER SAY: Let’s go back to the first question and reflect on what we now know and under- 
stand. Stand up if you agree with Gamila. 


SE STUDENTS DO: Stand as appropriate and defend their answer if called on. 


TEACHER DO: Ask at least one student standing to defend their answer. Have standing students sit 
and ask students to stand if they do not agree with Gamila. 


RAs STUDENTS DO: Stand as appropriate and defend answer if called on. 


TEACHER DO: Ask at least one student standing to defend their answer. Probe with follow-up 
questions as needed. By the end of Learn, ensure all students understand that Gamila was not correct 
and that the reason why is that 1,000 goes to the Thousands place, while 999 only goes to the Hun- 
dreds place. 


EXS olei Overview 


Students begin this lesson by solving a Students will: ° Addition 
place value error analysis task. In Learn, + Apply a variety of strategies to с spas 
students review and practice addition solve addition problems. 

using strategies such as place value pic- + Explain the importance of learn- ° Number line 
tures, number lines, breaking apart the ing different problem-solving o Bilrsswalle 
numbers, and/or the standard algorithm. strategies. 


Allow students to use the strategy with 
which they are most comfortable and 
successful and to learn from peers about 
other strategies to try. Math dialogue is 


e Regrouping 
e Strategy 


° Sum 


where deep understanding happens, so 


be patient and willing to ask for students + No new preparation needed. © MATERIALS - 


to think critically about strategies and 


solutions. 
Lessons 55 to 57 discuss addition and ° Mathematics Student 
subtraction strategies that engage stu- Book and pencil 


dents in the computational thinking skill 
of decomposition. Decomposition is a 
strategy in which a number, problem, or 
challenging task is broken into smaller 
pieces to make it easier to solve. 


СУ) Connect (10 to 15 minutes) 


Directions 


1. TEACHER DO: Write the following on the board: 


1. 15,360 = 1,000 + 5,000 + 300 + 60 + 0 
2. 234 + 352 
(200 + 3 + 4) + (300 + 50 + 2) = 559 


TEACHER SAY: On the board are two problems. In the first one, a student wrote 15,360 in 
expanded form. Give me a Thumbs Up if you agree with the work shown or a thumbs down if 
you do not. I will ask a few of you to share your reasoning. 


@@ STUDENTS DO: Give a Thumbs Up or thumbs down to agree or disagree. Selected stu- 


dents explain reasoning. 


TEACHER DO: Select some students who agree to share so they can think through ideas about 
place value and have the opportunity to self-correct. Select some students who disagree to share 
reasoning. 


TEACHER SAY: In the second problem, a student added these two numbers together. They 
decided to decompose each number into expanded form to add the Hundreds, then the Tens, 
and then the Ones. Look at the work and give me a Thumbs Up if you agree with the thinking 
or a thumbs down if you disagree with the thinking. I will call on a few of you to share your 
reasoning. 


ӨӨ STUDENTS DO: Give a Thumbs Up or thumbs down to agree or disagree. Selected stu- 


dents explain reasoning. 
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dp: Learn (35 to 45 minutes) 
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TEACHER DO: Repeat the sharing process with the second problem. 


TEACHER SAY: I enjoyed hearing your thinking. Everyone makes mistakes and being able to 
find them and correct them helps us to learn. In fact, we often learn a lot more from getting 
things wrong than we do from getting things right the first time. Today we are going to review 
some of our addition strategies. 


1. TEACHER DO: Write 742 + 239 and 809 + 135 on the board. 


TEACHER SAY: For the next few lessons, we will review and practice addition and subtraction 
strategies. Remember that the goal is to use a strategy that is efficient for you and arrives at the 
correct answer. That can be different for different people and different for different problems. 
Being a flexible mathematician is important and means that you look at a problem and deter- 
mine the best strategy for that situation. We learn a lot from listening to other mathematicians 
and their strategies. 


TEACHER DO: Direct students' attention to the problems on the board. 


TEACHER SAY: I am going to use two different strategies to solve these problems. You may 
remember the strategies from Primary 2. Watch and listen closely. You might have a different 
strategy, and I want to hear about it after the demonstration. For the first problem, I am going 
to use a place value drawing to solve. For the second problem, I am going to use a number line. 


TEACHER DO: Demonstrate adding 742 + 239 with a place value strategy. Draw the number 742 
in three columns labeled Hundreds, Tens, and Ones as shown below. Use larger squares to represent 
Hundreds, slender rectangles to represent Tens, and small squares to represent Ones. Directly 
underneath, draw 239 as shown below. Model how to add each section, starting with the Ones place 
and regrouping as needed. Record the sum. 


| Hundreds | 


NM 
Ши 


| 


TEACHER SAY: Talk to your Shoulder Partner about what you observed me do and why you 
think I did it. 


> 24 STUDENTS DO: Share thinking with a Shoulder Partner. 


TEACHER SAY: I will use Calling Sticks to hear from three people. Please share what you 
noticed if I call on you. 


pad STUDENTS DO: Selected students share an observation. 


TEACHER DO: Correct any major misconceptions students have about using this strategy to add 
or about regrouping. 


TEACHER SAY: Now I want to add 809 and 135 using a number line. How could I make easy 


jumps from 809 to add 135? In other words, how can I break 135 down into smaller parts to 
make it easier to jump? Please discuss this with your Shoulder Partner. 


@@ STUDENTS DO: Discuss with a partner ways to break 135 into easier chunks so they can 
use a number line to add. 


TEACHER DO: Call on a few students to hear suggestions. If no one suggests it, share that an easy 
way to break up a three-digit number is by Hundreds, Tens, and Ones. Explain that 135 can be 
broken into 100 + 30 + 5 to make the "hops" along the number line. Demonstrate "hopping" 
starting at 809 on the left side of an empty number line drawn on the board (as shown below). Draw 
a half-circle hop from 809 to 909 by adding 1 Hundred. Label the 100 on top of the half-circle hop 
to keep track of your chunks. Then add 30 to hop to 939. Finally, make a last hop of 5 to make it to 
944. 


809+135= 
+100 +30 +5 
809 909 939 944 


TEACHER SAY: Now that you have seen two different strategies to add large numbers, who has 
a different strategy they would like to share? Give me a Thumbs Up. 


00 STUDENTS DO: Give a Thumbs Up to volunteer. Selected students model and explain 
strategies on the board. 


TEACHER DO: Record the strategies students are sharing. It might be helpful to create an anchor 
chart that lists all the various strategies for reference. If no student shares the standard algorithm, 
model that at the very end. Another strategy that may be shared includes decomposing the numbers 
into Hundreds, Tens, and Ones without drawing place value images—writing just the numbers 700 
+ 40 + 2 and 200 + 30 + 9 and then combining the Hundreds, Tens, and Ones to find the sum. 


Students were introduced to and practiced the algorithm in Primary 2 but may need refreshing, par- 
ticularly with regrouping. If modeling the algorithm, remind students to keep the Ones, Tens, and 
Hundreds aligned and to always start by adding the Ones and moving left. 


TEACHER SAY: Great job. You have so many different strategies for solving addition problems. 
Take out your Mathematics Student Book and turn to page Lesson 55: Apply. Read the direc- 
tions silently. 


ss STUDENTS DO: Turn to page Lesson 55: Apply in the student bookand read the directions 
to themselves. 


TEACHER SAY: Work independently to solve each of these problems using an addition strat- 
egy that works for you. Show your work in the box so that others can clearly see your thinking. 
Then choose two problems and solve them again using a different strategy. If you do not get 
the same answer, you might need to try a third strategy. If you finish early, try the Challenge 
problems. 


Ө ө STUDENTS DO: Work independently to solve addition problems. Once finished, choose 
two problems to solve again using a different strategy. If time permits, work on the Challenge 
problems. 


TEACHER DO: Walk around the class, observing students as they work. Take note of the strate- 
gies students seem to be using most. Offer assistance to students who are struggling and note who 
might need extra support reviewing addition strategies. When Learn is almost over, use an Attention 
Getting Signal. 


TEACHER SAY: You did a great job practicing addition review. I enjoyed seeing all of the 


different strategies you are using. Put away your books for Reflect and let’s think about prob- 
lem-solving strategies for a few minutes. 
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с» Reflect (5 to 10 minutes) 


D Irections 1. TEACHER SAY: Turn to page Lesson 55: Math Journal in your book and read the journal 
prompt silently. 


52 STUDENTS DO: Turn to page Lesson 55: Math Journal and read the journal prompt to 
themselves. 


TEACHER SAY: Why is it important to learn different strategies to solve addition problems? 
Write your thinking in your book and use examples to support your answer. 


®© STUDENTS DO: Work independently to respond to the journal prompt in the student 
book. 


TEACHER DO: At the end of the math lesson, collect students’ books to read journal entries. The 
entries and examples will give you valuable information on current understanding of the importance 
of learning and using different problem-solving strategies. 
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RESTA Overview 


This lesson begins with a story prob- Students will: • Data 

lem that asks students to analyze data, e Estimate the sum of two 3-digit ЕТК 
estimate a sum, and agree or disagree numbers. 

with the solution stated. Then in Learn, + Apply a variety of strategies to add + Tables 
students continue to practice addition two numbers up to four digits. 


strategies with up to four numbers using 
data from a variety of data tables. This 
lesson adds information to the Thinking 
Like a Mathematician anchor chart by 
discussing the importance of thinking 


+ Thinking Like a Mathe- 


matician anchor chart 


abstractly and quantitatively to solve + Ifyou created an addition strategies 
problems. It is important that students poster in Lesson 55, have it available + Mathematics sucios 
understand that there are multiple ways for this lesson along with the Think- Book and pencil 


to find solutions to problems. Using, 
symbols, pictures, or other represen- 
tations allows students to use context 


skills. 


ing Like a Mathematician anchor 
Chart. 


СУ) Connect (10 to 15 minutes) 


D ІГЕСПОП5 т. TEACHER SAY: Please open your Mathematics Student Book to page Lesson 56: Connect 
and read the problem on the page to yourself. 


2.2 STUDENTS DO: Turn to page Lesson 56: Connect and read the problem silently. 


TEACHER DO: Make sure students understand the directions, particularly that they are to estimate 
to solve. 


TEACHER SAY: Use the table to ESTIMATE which two classes read about 600 books. Record 
your thinking. When you are done, compare your answer with your Shoulder Partner's answer. 
Give me a Thumbs Up when you are ready to share your thinking. 


ө ө STUDENTS DO: Estimate which two grades read about 600 books all together. Give a 
Thumbs Up when ready. Selected students share estimates and explain the strategies they 
used. 


TEACHER DO: Ask questions to help students explain thinking, such as the following; 
° What estimation strategy did you use? 

+ Some students may use front-end estimation, looking at the first number only. Others 
may round to the nearest Hundred. Some students may not remember how to estimate 
and may just guess. That is okay at this time. Estimation will be reviewed in a later 
lesson. 

e Students may have different answers, so be sure they justify estimates. Grades P2 and P3 
would get the closest to 600 at 596, but some students may have other ideas based on 
estimates. 

° Why did you use that strategy? 
° Which estimation strategy got us closest to the actual answer? 
° Why do you think Amir thought it was Grades P3 and P5? 


TEACHER SAY: Great job. Today we are going to look at some more data and practice using 
addition strategies. Keep out your student books. 
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Mp: Learn (35 to 45 minutes) 


Directions 
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1. TEACHER DO: Display the addition strategies chart you made in Lesson 55 (if you made a 
chart). Also, display the Thinking Like a Mathematician anchor chart if it is not already displayed. 


TEACHER SAY: In our last math class, we reviewed addition strategies. Today we are going to 
continue to practice addition with large numbers. In Connect, Amir used estimation to try and 
determine which two classes read about 600 books. Amir's estimate was not the most accurate. 
Many of you thought Grades P2 and P3 was the better answer. Give a Thumbs Up if you found 
the exact number of books that Grades P3 and P5 read. 


52 STUDENTS DO: Give a Thumbs Up if they added to find the exact number. 
TEACHER SAY: Who would like to share an addition strategy? 


oso STUDENTS DO: Raise hand to volunteer. Selected students explain the addition strategy 
they used. 


TEACHER DO: Allow two or three different addition strategies to be shared. 


TEACHER SAY: Great job. We have lots of strategies for solving problems, and this year we 
have an anchor chart to remind us of ways that we think like a mathematician. Can one volun- 
teer read what we have written already? 


®© STUDENTS DO: Raise hand to volunteer. Selected student reads aloud the Thinking Like a 
Mathematician chart. 


TEACHER SAY: Good mathematicians also consider multiple strategies. They look at a prob- 
lem and think about different ways to solve it. They might draw pictures or decompose the 
numbers in the problem into smaller numbers. Let’s add to our chart, “Mathematicians have 
many ways to solve problems.” 


TEACHER DO: Record on the anchor chart. 


TEACHER SAY: Today you will try a variety of strategies. You will work with a partner to read 
data tables and answer questions about them. Let’s take a look now. Turn to page Lesson 56: 
Apply in your student book and look at the data tables. 


oo STUDENTS DO: Turn to page Lesson 56: Apply and look at the data tables. These questions 

© EM require you and your partner to practice using a variety of addition strategies and attend to 
accuracy. When you are finished, I want you to draw a star on the most challenging problem 
for you and your partner. If you finish early, try the Challenge problem. What questions do 
you have? 


se STUDENTS DO: Ask clarifying questions, if needed. 
TEACHER DO: Use Hands Up, Pair Up to help students find partners. 


ФӘ STUDENTS DO: Work with a partner to solve the addition problems in the student book. 
Place a star next to the problem that was the most challenging. Students who finish early can 
work on the Challenge problem. 


TEACHER DO: Walk around the room and observe students as they work. Check to see how they 
approach the problems. Note strategies demonstrated and ask them to explain why they used a cer- 

tain strategy. Guide students to try new strategies and support those who may be struggling. At the 

end of Learn, use an Attention Getting Signal and remind students to place a star next to the most 
challenging problem. 


TEACHER SAY: Great work today using your addition strategies to solve problems using data 
tables. Keep out your student books for Reflect. 


y Reflect (5 to 10 minutes) 


D ІГЕСПОП5 1. TEACHER SAY: In today’s Reflect, you will be sharing the problem that you starred in your 
book. Go back to your own seat, turn to your Shoulder Partner, and decide who will share first. 
‘The first person discusses the problem they starred and why. The partner just listens. Remember 
that each person has a different understanding and level of challenge so listen respectfully. Then 
switch partners. This is not a time for you to solve each other’s problems but to listen to each 
other. Listening to each other is a great way to learn new ways to solve problems. 


ее STUDENTS DO: Return to seats. Take turns with a Shoulder Partner sharing the problem 
A that was the most challenging and why. Listen to each other respectfully. 


TEACHER DO: Give 3 to 5 minutes for students to share work and listen. 
TEACHER SAY: Nice job sharing and being respectful. We are a community of mathematicians 
and want to respect each other’s thinking. Give your Shoulder Partner a high five and put away 


your books for today. 


52 STUDENTS DO: Give a high five and put away supplies. 
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 еѕѕоп 57 Overview 


This lesson begins with some quick Students will: ° Difference 
multiplication or division practice using + Explain the relationship between lo 

one of the listed activities that students addition and subtraction. 

have already been introduced to in the + Apply strategies to subtract two * Inverse operations 
last two chapters. In Learn, students look numbers of up to four digits. о Mind 

at the relationship between addition and + Use addition to check answers to 

subtraction, explore subtraction strate- subtraction problems. 


gies for large numbers, and then practice 
subtracting and checking with addi- 
tion. The problems listed for students 

to subtract are ones that purposefully 


+ Mathematics Student 


can be solved in a variety of ways, from Book and pencil 
mental math to number lines, place No new preparation needed. 

value pictures, and decomposing into 

place value. The standard algorithm for 


subtraction was introduced in Primary 2 
and will be reviewed and practiced more 
later in Primary 3, but this lesson focuses 


on large numbers that are accessible to 
all students to build confidence with 


subtraction. 


( Connect (10to 15 minutes) 


Directions 


244 CHAPTER 6 


Note to the Teacher: Students have been introduced to a variety of quick multiplication and division 
practice activities in previous chapters. This Connect is therefore a review and practice. See Lesson 52 for 
detailed instructions. 


1. TEACHER DO: Choose from one of the following activities for the Connect time. 


Mystery Multiplication 

Roll and Draw (Grid paper needed) 

Share the Counters (Counters needed) 

Word Wizards 

Number Battle—Each student gets a deck of number cards 0 to 12. Both decks are placed 
number side down between partners. Each student turns over the top two cards and multi- 
plies them to find the product. Whoever has the greater product takes all four cards. Students 
continue until one player has no cards. They then reshuffle and play again until time is up. 
Skip Counting—Students play in pairs. Each pair receives one die or a set of number cards 0 
to 12. One partner rolls the die or picks a card. The second partner states the first 12 multi- 
ples of the selected number. Students can use the 120 Chart if necessary for support. 


92 STUDENTS DO: Work on the selected fact practice activity for the Connect time with a 


partner or independently. 


TEACHER SAY: Good work practicing your multiplication or division facts today. 


TEACHER DO: Collect any materials distributed to students. 


Directions 


0: Learn (35 to 45 minutes) 


1. TEACHER DO: Write the following problems on the board: 
126 + 236 = — 126 = 236 


TEACHER SAY: On the board are two problems. The first one is an addition problem where 
the sum is missing. The second one is a subtraction problem where the minuend is missing. 
Remember, the MINUEND is the number from which another number is to be subtracted. 
Work quietly for a minute to find the number that goes in each blank. When you have an 
answer, give me a Thumbs Up. 


©® STUDENTS DO: Work independently to find the missing number in each problem (362). 
ғ P y 8 P 
When finished, give a Thumbs Up. Selected students share answers and explain how it is 
possible that both blanks are the same number. 


TEACHER SAY: Addition and subtraction are INVERSE OPERATIONS, or the opposites of 
each other. For example, to make this idea simpler, think about these problems. 


TEACHER DO: Write the following on the board: 
7+3= -3=7 
TEACHER SAY: What number goes in each blank? Raise your hand when you know. 


22 STUDENTS DO: Think quietly to solve the problem. Raise hand to volunteer. Selected 


student shares answers. 


TEACHER SAY: Good job. In Primary 2, we referred to these numbers as a FACT FAMILY. 
What other equations could we write for this fact family? Raise your hand to share. 


oo STUDENTS DO: Raise hand to volunteer. Selected students write the new equations on the 
AA board (3 + 7 = 10 and 10 —7 = 3). 


TEACHER SAY: Great. Knowing fact families can be helpful when checking our work. Let’s 
look at this problem. 


TEACHER DO: Record 572 — 350 = on the board. 


TEACHER SAY: Raise your hand if you would like to come to the front and show how you 
would solve this subtraction problem. 


22 STUDENTS DO: Raise hand to volunteer. Selected student solves the problem at the board. 
TEACHER DO: Ask for someone to share a different strategy. 

TEACHER SAY: As with addition, we have many ways to subtract two numbers. I have a ques- 
tion for you. If 572 – 350 = 222, then does 222 + 350 = 572? Give me a Thumbs Up if you think 
it does. Give me a thumbs down if you think it does not. 


pad STUDENTS DO: Give a Thumbs Up or thumbs down to show agreement or disagreement. 


TEACHER DO: Ask for students to defend their choice, guiding them to explain that knowing that 
addition and subtraction are inverse operations can help us check an answer. 


TEACHER SAY: The relationship between addition and subtraction can help us check our work 
and even help us decide how to solve problems. Today we are going to practice subtracting and 
then think about an addition problem that we could use to check our work. Please open your 
Mathematics Student Book to page Lesson 57: Apply and read the directions to yourself. 
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@@ STUDENTS DO: Turn to page Lesson 57: Apply in the student book and read the direc- 
tions silently. 


TEACHER SAY: In the first box you see the problem we did on the board. It is included here as 
an example. Below are examples of two ways to solve the example problem—a number line and 
a place value drawing. In the box to the right is the addition problem that proved that 572 — 
350 = 222. 350 + 222 is 572 so the difference is correct. What questions do you have? 


2.2 STUDENTS DO: Ask clarifying questions, if needed. 


TEACHER SAY: Today you will work with your Shoulder Partner. You can see each others 
thinking and learn from each other as you decide what strategies to use. If your partner has a 
strategy that you do not really understand yet, this is a chance to learn from them and practice 
other strategies. Remember, mathematicians are flexible thinkers. 


The subtraction problems are in the first column. There are six of them. 


Show your work below the problem and then record an addition problem to prove your answer 
is correct in the box to the right. If your addition problem does not add up to the starting 
number—or minuend of the subtraction problem—you will know that you have made a mis- 
take and can correct your work. If you finish early, you and your partner can try the Challenge 
problems. What questions do you have? 


©© STUDENTS DO: Ask clarifying questions, if needed. Then spend the rest of Learn time 
working with a partner to solve subtraction problems and check work with an inverse addi- 
tion problem. Students who finish early may work on the Challenge problems. 


TEACHER DO: Walk around the room, observing students as they work. Take note of the strate- 
gies they use to subtract and whether or not they can add to check answers. Offer assistance where 


needed. 


TEACHER SAY: Great work. Put away your books for today. 


y Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Today we discussed the relationship between addition and subtraction. 
Turn to your Shoulder Partner and explain how understanding fact families or the relationship 
between addition and subtraction helps you solve challenging problems. 


2.2 STUDENTS DO: Talk to a Shoulder Partner about the inverse relationship between addi- 
tion and subtraction. 


TEACHER DO: After 1 to 2 minutes, call on several students to share thinking. 


5 STUDENTS DO: Selected students share thinking and use examples to support their 


reasoning. 


TEACHER SAY: Nice job today. In our next math class, we will look at some addition and sub- 
traction story problems. 


RESTA Overview 


LESSON OVERVIEW LEARNING OBJECTIVES KEY VOCABULARY 
In this lesson, students continue to prac- Students will: ° Review vocabulary as 
tice addition and subtraction strategies + Apply strategies to solve addition needed. 
as they solve a variety of story problems. and subtraction story problems. 
The story problems can be solved using • Reflect on learning to identify 
addition OR subtraction in some cases, areas of strength and opportuni- MATERIALS 
so students have the flexibility to think ties for growth. 


about what works best for them to arrive 5 
5 + Mathematics Student 
at an answer. In Primary 2, there was а 


| £ I LESSON PREPARATION FOR THE Book and pencil 
arger focus on learning problem-solv- E 

2 ß А E TEACHER 

ing strategies. In Primary 3, the goal is 

for students to apply those strategies to 

solve problems involving larger num- ° Prior to the lesson, write the following 

bers. Therefore, in Reflect, students story problem on the board: 

rate current understanding of solving Seen 


Ж А ich iene 
addition and subtraction problems wit In the past two years, his chick- 


ens have laid 5,350 eggs. Last 
year his chickens laid 2,120 
eggs. How many eggs did his 
chickens lay two years ago? 


large numbers. The answers will help 
you determine which students would 
benefit from small-group instruction and 
practice in addition and subtraction. You 
may need to find additional class time to 
provide instruction and practice if most 
of the group is struggling or just needs 
more practice. 


СУ) Connect (10 to 15 minutes) 


Directio NS 1. TEACHER SAY: Please open your Mathematics Student Book to page Lesson 58: Connect. 
You will see the same story problem that I have written on the board. Once you are on the page, 
read the problem to yourself. 


52 STUDENTS DO: Turn to page Lesson 58: Connect and read the story problem silently. 


TEACHER SAY: Below the problem are two different ways students thought about solving this 
story problem. Read the problem and then decide if you would solve this problem using addi- 
tion or subtraction. Circle the strategy that seems to make the most sense to you. When you are 
ready to share your reasoning, raise your hand. 


ФӘ STUDENTS DO: Reflect on the story problem and circle the problem- solving strategy that 
makes the most sense to them. Raise hand to volunteer. Selected students identify a chosen 
strategy and explain reasoning. 


TEACHER DO: Be sure to call on students who selected addition and students who selected sub- 
traction. There is no one right way to solve this problem. 


TEACHER SAY: Great job. This problem can be solved in a variety of ways. Both strategies 
arrived at a correct answer. Today we will look at some more story problems and think about 


what strategies we use to solve different types of problems. Keep out your student book for 
Learn. 
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2- Learn (35 to 45 minutes) 


Directions 
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1. TEACHER SAY: For Connect we looked at two different ways to solve the problem on the 
board, but I am wondering if anyone would solve it a different way. Raise your hand if you have 
a different way of solving this story problem and can explain your thinking on the board for the 
class to see. 


Ө Ә STUDENTS DO: Raise hand to volunteer. Selected students offer alternative strategies to 
solve the story problem, explain thinking to the class, and show the strategy on the board. 


TEACHER DO: Call on students who have a different strategy. 


TEACHER SAY: Nice work. For the past three math classes, we have worked on addition 

and subtraction strategies. We discussed many different strategies. Today we will look at how 
we apply those strategies in context. We are going to solve a variety of story problems with a 
partner. It will be up to you to decide how to solve and then work to find a solution. Let’s look 
at another story problem together. Turn in your student book to page Lesson 58: Apply and 
read the example story problem. Then think about how you would solve this problem. Give a 
Thumbs Up when finished. 


@@ STUDENTS DO: Turn to page Lesson 58: Apply and read through the story problem in the 
student book. Think of a strategy to solve and give a Thumbs Up when ready. 


TEACHER SAY: Stand up if you would use an addition strategy to solve this problem and can 
share it with the group. 


TEACHER DO: Call on a student who is standing to share a strategy and solution. Repeat the pro- 
cess, having students stand who might use subtraction to solve. 


же STUDENTS DO: Selected students share strategies. 


TEACHER SAY: This story problem and the one in Connect both entailed a missing part. For 
both problems, we could use addition or subtraction to find the missing part. Not all story 
problems will have only one way to solve. Today you will have problems to work through with 
your Shoulder Partner. Read carefully and determine what is the best strategy for you to use. 
You and your partner can try the same strategy or different strategies. Be sure to show your 
thinking in the space below each story problem so I can see your strategies. Are there any 
questions? 


ФӘ STUDENTS DO: Ask clarifying questions if needed and then work with a Shoulder Partner 
to solve the story problems in the student book. 


TEACHER DO: Walk around the room, observing students as they work. Offer help when neces- 
sary. Take note of what strategies students use to solve problems. Additional time to review strategies 
may be needed in future lessons if students seem to really be struggling or if students are mostly just 
drawing place value pictures. Students in Primary 3 need to be developing more efficient strategies to 
solve problems with large numbers. 


TEACHER SAY: Great work today using addition and subtraction strategies to solve story prob- 
lems. Keep out your student book for Reflect. 


y Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: For the past couple of lessons, we have reviewed addition and subtraction 
strategies and used them to solve story problems. In our next lesson, we will start a new topic in 
math, so today 1 would like you to take time to reflect on your understanding. Remember, this 
is called metacognition. Turn to page Lesson 58: Math Journal and read the directions, but do 
not begin working. 


92 STUDENTS DO: Turn to page Lesson 58: Math Journal in the book and read the directions 
silently. 


TEACHER DO: Read the directions aloud and explain the meaning of the rating scale. 


TEACHER SAY: After you circle a number, describe why you circled the number you did. 
Explain in your own words how you are feeling about these concepts, where you are doing well, 
and where you think you might still need support from me. You will not be sharing your jour- 
nal with a partner. 


92 STUDENTS DO: Reflect on learning and then rate current understanding of concepts from 
the past three lessons. Explain why they chose the number that they did. 


TEACHER DO: Give students 2 to 3 minutes to write. Collect students’ books. Be sure to read 
entries as they will provide valuable information about students’ current confidence level with addi- 
tion and subtraction strategies as well as adding and subtracting large numbers. 


TEACHER SAY: This year there will be many opportunities to reflect on our learning and many 
opportunities to keep practicing and growing as mathematicians. Give yourself a pat on the 
back for trying your best. 


22 STUDENTS DO: Pat themselves on the back. 
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Lesson 59 


LESSON OVERVIEW 


In this lesson, students are introduced 
to liquid volume as a measurement 

of capacity. To support learning, they 
make connections to what they already 
know about measuring length and mass. 
They activate background knowledge, 

or schema, by brainstorming common 
liquid items and what they already know 
about milliliter and liter measurements. 
They visually see how many milliliters 
are in a liter and practice when to mea- 
sure in milliliters and when to measure 
in liters. The goal of this lesson and the 
next is to build students’ familiarity with 
the meaning of volume, how it is mea- 
sured, and how volume measurements 
are read. They do not have to build the 
same level of skill in measuring volume 


Overview 


LEARNING OBJECTIVES 


Students will: 

+ Define volume as the mea- 
surement of the capacity of a 
container. 

+ Explain the relationship between 
milliliters and liters. 

e Estimate the size of a milliliter of 
water. 

+ Identify the best unit to measure 
the volume of a given container. 


LESSON PREPARATION FOR THE 
TEACHER 


° Have available a large piece of chart 
paper to record students’ thinking 
about volume. 


KEY VOCABULARY 


Capacity 
Liter 
Milliliter 
Schema 


Volume 


MATERIALS 


Chart paper 
One large ten frame on 


chart paper 


10 clear cups with the 
100-milliliter mark 
labeled 


as they have with length and mass. a O net 
> 


+ Create a large ten frame on chart 
filled with 1 liter of water 


paper. See Chapter Preparation for 
Lesson 59 for an example, if needed. e Scissors (опе per student) 


° Have available 10 clear cups with + Glue (one per student) 
the 100-milliliter mark labeled 
(small enough to sit on ten frame). 


е Mathematics Student 
Book and pencil 
e Have available one 1-liter container. 
e Fill the container with 1 liter 
of water. 


СУ) Connect (10 to 15 minutes) 


D 1reCtlONS 1. TEACHER DO: Display a blank sheet of chart paper to record the discussion for today’s Learn. It 
will be referred to in Lesson 60 as well. 


TEACHER SAY: Today we are going to begin a new topic. Please think about things we have 
measured this year. Give me a Thumbs Up to share. 


ФӘ STUDENTS DO: Think quietly. Give a Thumbs Up to volunteer. Selected students share 


answers. 


TEACHER DO: Call on several students to share thinking. The responses should include the mea- 
surement of length and may include time if students think of telling time as a form of measurement. 
Ask students questions such as: 

e What types of tools are used to measure length? (rulers) 

e What units are used? (millimeters, centimeters, meters, and kilometers) 

° What types of tools are used to measure time? (clocks) 

e What units are used? (seconds, minutes, hours, days, weeks, months, years, and so on) 


TEACHER SAY: Today we are going to learn about measuring liquids and how to tell how 
much liquid a container can hold. Who can remind us what a liquid is? 
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TEACHER DO: Use Calling Sticks to select students to explain what a liquid is. 


TEACHER SAY: Let’s Brainstorm some liquids that you know about that are stored in contain- 
ers. Think about the liquids you may have at your house or buy at the store. Raise your hand 
when you have an idea. I will call on one of you and then you will Popcorn to another student. 


ӨӨ STUDENTS DO: Raise hand to volunteer. Share answer and then Popcorn to another stu- 
dent until the teacher stops the sharing. 


TEACHER DO: Record students’ ideas on the chart paper. They may include things like water, 
juice, liquid soap, and so on. Ask them additional questions, such as: 


° How are some of these liquids packaged? 
° Which holds more, a bottle of soda or a tank of petrol? 
+ Can you name any of the units used for liquid measurement? 


TEACHER SAY: Great job thinking about what you already know about liquids in our everyday 
lives. Activating your background knowledge, or SCHEMA, or the information you already 
know before new learning, gets your brain warmed up to learn new material. Today we will be 
learning more about liquid volume. 


5 Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: We already know that liquids are substances that can take the shape of their 
container. Volume is the measurement of how much a container can hold. Please Whisper, 
“Volume,” into your hands. 


88 STUDENTS DO: Whisper: volume. 
TEACHER DO: Hold up the 1-liter container of water. 


TEACHER SAY: I have 1 liter of water in this container. This container holds 1 liter of water. 
It is filled to capacity. A container’s CAPACITY is the total amount of liquid it can hold. Since 
this container holds 1 liter of liquid and it is full, the container is filled to its capacity. A few 
minutes ago, we talked about the units of length that we know. A kilometer can be broken into 
smaller units called meters. A meter can be broken into smaller units called centimeters. And 

a centimeter can be broken into smaller units called millimeters. It is the same with volume 
measurements. We can take 1 liter and break it into smaller units. Right now, we will break our 
liter into 10 parts. 


TEACHER DO: Display the ten frame on a table or on the floor where all students can see. Select a 
student to help you put one cup in each rectangle on the frame. 


TEACHER SAY: Who can help me fill up each cup to show 100 milliliters? Raise your hand. 


52 STUDENTS DO: Raise hand to volunteer. Selected student (or students) fill each cup up to 
the 100 milliliter mark. 


TEACHER SAY: We divided up 1 liter of water equally into 10 cups. Each cup now contains 
100 milliliters of water. If these cups each hold 100 milliliters, how big do you think 1 milliliter 
is? Show me with your fingers. 


a. STUDENTS DO: Estimate the size of 1 milliliter of water and show estimate using fingers. 


TEACHER SAY: The metric measurement system is amazing. Hold your fingers about 1 centi- 
meter apart. Imagine you are holding a tiny clear box that measures 1 centimeter on every side. 
That box would hold 1 milliliter of water. It would take 1,000 of those boxes to fill a 1-liter 
bottle of water. Let's skip count by 100s and find the total number of milliliters on the ten 
frame. Count with me. 
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== STUDENTS DO: Count aloud with the teacher: 100; 200; 300; 400; 500; 600; 700; 800; 
900; 1,000. 


TEACHER SAY: How many milliliters are in 1 liter? Call out together. 
2,8. STUDENTS DO: Call out: 1,000. 


TEACHER SAY: Yes, it takes 1,000 milliliters to make 1 liter. Can you think of a way to write 
how many milliliters of water we have on the ten frame as a multiplication equation? Raise your 
hand if you have an idea. 


oo STUDENTS DO: Raise hand to volunteer. Selected students share thinking and record equa- 
Є EM tions on the board, if asked. 


TEACHER DO: If students struggle, help them to see that there are ten 100-milliliter cups. Ihe 
equation should be 10 x 100 mL = 1,000 mL. 


TEACHER SAY: Please take out your Mathematics Student Book and turn to page Lesson 59: 
Apply and read the directions to yourself. 


®© STUDENTS DO: Open the student books to page Lesson 59: Apply and read the directions 
silently. 


TEACHER SAY: Let’s think together for a moment. You can measure any length or distance in 
millimeters, centimeters, meters, or kilometers, but sometimes there is a unit that is best or easi- 
est to use. For example, if we were going to measure the length of the Nile River, should we use 
centimeters, meters, or kilometers? 


se STUDENTS DO: Call out answers. 


TEACHER SAY: It is a long, long distance, so if you said kilometers, I agree with you. If we 
were going to measure the length of one of our feet, should we use centimeters or meters? 


52 STUDENTS DO: Call out answers. 


TEACHER SAY: Our feet are not very long, so if you said centimeters, I agree with you. It is the 
same with volume. We can use milliliters or liters to measure the volume of anything, and some- 
times a container will show milliliter measurement AND liter measurement. But sometimes it is 
best to use one unit over the other. 


TEACHER DO: Make sure students understand the directions. Distribute scissors and glue and 
have students begin working. 


өө STUDENTS DO: Cut ош the objects and determine if liquid volume should be measured 
¿42% in milliliters or liters. Glue answers into the student book. When finished, compare answers 
with a Shoulder Partner. 


TEACHER DO: Walk around the classroom and observe students as they work and compare 
answers. Some of the items may have more than one potential answer, so it will be interesting to 
listen to students’ reasoning for decisions. At the end of Learn, use an Attention Getting Signal. 


TEACHER SAY: Please keep your student books out for Reflect. You may look at your book to 
help you answer questions and share your thinking. 


С» Reflect (5 to 10 minutes) 


Directions 


1. TEACHER SAY: You did a nice job today sorting items according to the unit of liquid volume 
measurement you would use. Were there any liquids that you felt could be measured in either 
milliliters or liters? Please raise your hand to share your thinking. 


pst STUDENTS DO: Raise hand to volunteer. Selected students share thinking and explain 
reasoning (and examples, if possible). 


TEACHER DO: Call on several students to share to ensure that students have an opportunity to 
learn from others and clear up any lingering misunderstandings they may have about milliliters and 
liters. It will also help them see that sometimes the volume of containers could be measured in both 
units. 


TEACHER SAY: You did a wonderful job today of using your measurement schema, or back- 
ground knowledge, and applying it to new learning about milliliters and liters. When you are at 
home or at a shop, notice other items that have liquid volumes. Look at the containers and see 
if they are measured in milliliters or liters or both. 
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RESTO Overview 


In today’s lesson, students begin by Students will: ° Capacity 
solving a story problem that combines + Read volume measurements on a er 
knowledge of milliliters and liters, work standard labeled container. 

with multiplying by 10, and abstract ° Write what they have learned ° Milliliter 
thinking skills. In Learn, they will prac- about volume measurement. o Wale 


tice reading volume measurements using 


the correct unit on standard labeled 
containers to build understanding of 
units of volume and how they compare 


to each other. 


+ Variety of containers 


Prior to the lesson, gather several con- 
tainers with milliliter and/or liter volume 


labeled in milliliters and/ 


measurements on the labels. See Chapter or milliliters 
Preparation for Lesson 60 for examples. а Mathematics Student 
Book and pencil 


СУ) Connect (10 to 15 minutes) 


Directions 


254 CHAPTER 6 


1. TEACHER SAY: Today our goal is to practice reading volume measurements and to build our 
understanding of milliliters and liters and how they are related to each other. Scientists use a 
tool called a graduated cylinder to measure liquids. A graduated cylinder has tiny lines mark- 
ing each milliliter of liquid. Since scientists must make accurate measurements, it is important 
for their tools to be precise. We are going to pretend to be scientists using mathematics for a 
moment. Please turn in your Mathematics Student Book to page Lesson 60: Connect and look 
at the image of a graduated cylinder. 


22 STUDENTS DO: Turn to page Lesson 60: Connect and look at the graduated cylinder. 


TEACHER SAY: Take a few minutes to observe the image and then fill in the chart to share your 
observations. Record what you see, what it reminds you of, and what you wonder about gradu- 
ated cylinders. 


ге STUDENTS DO: Work independently in the student book to record observations in the 
table. 


TEACHER DO: After a few minutes, call on several students to share observations. They may notice 
things like the following: 


+ Te looks like a ruler. 

° There are hash marks like a ruler. 

° There are different numbers at the bottom and top. 

° The numbers listed are skip counted by 10s. 

° There are 80 milliliters of liquid in the graduated cylinder. 


Q Learn (35 to 45 minutes) 


Directions 


1. TEACHER SAY: What is the total capacity of this graduated cylinder? Whisper the answer 
into your hand. 


22 STUDENTS DO: Whisper: 100. 
TEACHER SAY: How do you know? Give me a Thumbs Up if you can explain your thinking. 
pid STUDENTS DO: Give a Thumbs Up to volunteer. Selected students explain thinking. 


TEACHER SAY: Let’s read the numbers listed on the graduated cylinder together: 10, 20, 30, 
40, 50, 60, 70, 80, 90, 100. 


5% STUDENTS DO: Skip count aloud with the teacher. 


TEACHER SAY: What do you notice about these numbers? Turn and Talk to your Shoulder 
Partner. 


+» STUDENTS DO: Talk to a partner to share observations. 


TEACHER DO: Call on a student to share that they are skip counted by 10s. Ask students to think 
about what the hash marks in between the numbers should be and repeat the process of talking to a 
Shoulder Partner and sharing with the class. 


TEACHER SAY: Just like on a ruler, not all measurements are listed. Each line on the gradu- 
ated cylinder represents 1 milliliter. Scientists use graduated cylinders all the time, but we see 
and use other kinds of volume measurements every day. Today we are going to practice reading 
those measurements and recording our findings. 


TEACHER DO: Direct students’ attention to the collection of containers you have gathered. 


TEACHER SAY: We are going to have some fun today exploring volume measurements and 
reading the volume of containers we see in our everyday lives. Before we begin, who can remind 
us what volume means? 


TEACHER DO: Use Calling Sticks to select students to see if they can explain volume. Repeat for 
capacity. 


92 STUDENTS DO: Selected students share definitions of volume and capacity. Students make 
КЕ ; . 
ask a friend for help, if needed. 


TEACHER SAY: I am going to divide you into groups. Each group will receive a set of contain- 
ers. You will take turns reading aloud the volume measurement of each container. Then you will 
record in your student book the type of container and its volume. You will also draw a quick 
picture of the shape of the container. Be sure to include the unit label. Turn to page Lesson 60: 
Apply in your student book now. 


22 STUDENTS DO: Turn to page Lesson 60: Apply in the student book. 


TEACHER DO: Make sure students understand the directions: read aloud the volume of each con- 
tainer and then record the container, draw a quick picture of its shape, and write its volume in the 


table in the book. 


TEACHER SAY: The goal is for you to become familiar with volume measurements so you have 
a sense of 1 liter, 750 milliliters, 500 milliliters, 25 milliliters, and so on. When I give the signal, 
you will trade containers with another group and continue working. We will do this until we 
run out of time. What questions do you have? 


08 STUDENTS DO: Ask clarifying questions, if needed. 
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TEACHER DO: Assign students to groups and distribute a set of containers to each group. Have 
students begin working. After it appears most groups have finished, use an Attention Getting Signal 
and have groups trade containers and continue working. 


es STUDENTS DO: Read volume measurements on standard labeled containers and record the 
containers and measurements in the book. 


TEACHER DO: At the end of Learn, use an Attention Getting Signal and have volunteers return 
the containers to you. Have all students return to seats for Reflect. 


O Reflect (5 to 10 minutes) 


Directions 
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1. TEACHER SAY: Please turn in your student book to page Lesson 60: Math Journal and read 
the directions to yourself. 


22 STUDENTS DO: Turn to page lesson 60: Math Journal and read the directions silently. 


TEACHER SAY: How would you explain what you know about volume to a friend in Primary 
2? In the box on the journal page, write what you know about volume: what it is, how to find 
it, the units we use, how the units compare to each other, containers that use volume measure- 
ments, and so on. Use words, pictures, and numbers to share your thinking. 


ӨӨ STUDENTS DO: Work independently to respond to the journal prompt in the student 
book. 


TEACHER DO: Collect students’ books and read entries to gather information about current levels 
of understanding of volume. Take note of any serious misconceptions and correct them during the 
next math lesson. 


TEACHER SAY: That was a lot of fun. Now you know about measuring length, mass, time, and 
volume. You are becoming great mathematicians. Give yourself a hug. 


00 
9А STUDENTS DO: Hug themselves. 


Student Resources 


STUDENT RESOURCES 


Centimeter Ruler 


Centimeter and Millimeter Ruler 


6 Spinner Template 


6-Sided Die or Number Cube Net 


Analog Clock Face — Large 


Analog Clock Face — Small 


Arranging Chairs Game Cards 


8 12 13 14 15 
18 19 21 24 25 
26 27 28 29 30 
32 33 35 36 48 

8 12 13 14 15 
18 19 21 24 25 
26 27 28 29 30 
32 33 35 36 48 


ARRAY BLOCKS GAME BOARD 


Array Cards 


Star Array Card 1 


Kk ж 


Ж 

x ж 
x * 
Жж x 


Ж 


Ж 
Ж 


Ж 


How many stars аге on this page? 


Star Array Card 2 


Number of Rows: 
Number in each row: 


How many stars are on this page? 


Apple Array Card 


Can Array Card 


Array Grid 


Base Ten Manipulatives — Student 


Tens 


Ones (cut into squares) 


A “лы 
lA 5 


hk A 


—— u an en а" 


ты. 
чан." 


a A 
ы." 
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Base Ten Manipulatives – Teacher 


Large squares = 100 


Strips = 10 
Cut some strips into squares to create 1s 


PEE ETE TE EEE 


PEE ETE TE EEE 


PEE ETE TE EEE 


More or Less Than 1,000? 


Dates on a tree 

Note: There are approximately 23 medjool dates in a pound. At peak maturity, a date tree can 
produce 200 pounds of dates a year. In this photo, there could be up to 4,000 dates, so this 
could cause some interesting discussion! 


Grains of rice in a kg bag 
Note: In a 1 kg bag of rice, there are approximately 50,000 grains of rice. 


Runners in a race 
Note: This one can also cause a lot of discussion! Some marathons have ten thousand runners 
while others have less than 100. 


Multiplication Cards - 1 


1x5= 1x5= 
2x9= 2x9= 
5х6 = 5х6 = 
4х6 = 4х6 = 
6х3 = 6x3= 
10x7= 10x7= 
9x8= 9x8= 
6x7= 6х7 = 


7х6 = 7х6 = 
8х5 = 8х5 = 
5х5 = 5х5 = 
4х8 = 4х8 = 
6х2 = 6х2 = 
10 х3 = 10 х3 = 
1х8 = 1х8 = 
2х3 = 2х3 = 


12 


2-Centimeter Grid 
(Four 45-square sets) 


Perimeter and Area Squares 


Grocery Store 


—== 
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MULTIPLICATION PRACTICE: 4s 


Directions: Use the 120 Chart to complete the following: 


Color the multiples of 4 (color stated by teacher). 
Record them below. The first two have been done for you. 


11 
ÉS 
K 
х 
11 


KR O N = 
11 
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x 
11 


Il 
4 
x 
11 


Il 
4 
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MULTIPLICATION PRACTICE: 6s 


Directions: Use the 120 Chart to complete the following: 


Color the multiples of 6 (color stated by teacher). 
Record them below. The first two have been done for you. 
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NO 
O O 
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MULTIPLICATION PRACTICE: 7s 


Directions: Use the 120 Chart to complete the following: 


Color the multiples of 7 


(color stated by teacher). 


Record them below. The first two have been done for you. 


ы WwW N = 


хх. 
7... 
IX __ 
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MULTIPLICATION PRACTICE: 8s 


Directions: Use the 120 Chart to complete the following: 


Color the multiples of 8 (color stated by teacher). 
Record them below. The first two have been done for you. 


PP о N =| 
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= 
O) 
со о 
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